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73 DEPARTMENT OF NATURAL RESOURCES NR 110.03

Chapter NR 110
SEWERAGE SYSTEMS

NR 110.01 Applicability. NR 110.16  Screening devices.

NR 110.03 Definitions. NR 110.17  Grit removal facilities.

NR 110.04  Alternative requirements. NR 110.18  Settling tanks.

NR 110.05  Sewer extensions. ) ) NR 110.19  Tickling filters.

NR 110.06  Construction plans for reviewable projects. NR 110.20  Rotating biological contactors.
NR 110.07  Specifications for reviewable projects. NR 110.21  Activated sludge

NR 110.08  Facilities plans for reviewable projects. NR :L’I.O'22 Physical—chemic.al treatment

NR 110.09  Sewage treatment facilities projects.

NR 110.10  Sewage collection system projects. NR 110.23 Disinfection.

NR 110.11  Sewage lift stations. NR110.24  Lagoons. . .

NR 110.12  Owner approval requirement. NR 110.25  General conditions required for all land disposal systems.

NR 110.13  Sewer design criteria. NR 110.255 Conditions required for specific types of land disposal systems.
NR 110.14  Sewage lift stations design criteria. NR 110.26  Sludge handling, storage and disposal.

NR 110.15  General requirements for sewage treatment facilities. NR 110.27  Requirements for certified or registered laboratory

History: Chapter NRLI10 as it existed on November 30, 1974 was repealed and (9) “Controlled diversion”means the re—routing of untreated
anew chapter NRID was created fefctive December 1, 1974, or partially treated wastewater around the entire sewage treatment

NR 110.01 Applicability. This chapter is applicable to aIIfaC|I|ty, or treatment process#®rein, which is recombined with

new or modified sewerage systenexcluding only industrial thetreat?d diuent p”‘?r to t.he diuent sarpphng location. .

wastetreatment facilities. This chapter also applies to sewerage(10) “Controlled diversion structure’means the physical

systememploying land disposaf sewage éfzient, except those Structureshydraulic control mechanisms, and piping which allow

systemgdefined as plumbing within the purview of s. 145.01 (103 controlled diversion to occur

(a) 2., Stats. (11) “Cost—effectiveanalysis” means a systematic compari
Note: The authority to enact these rules is contained in ch. 281, Stats. Pursgohnof alternative means of meeting state water quality standards,

to's. 299.97, Stats., any person who violates this chapter shall forfeit not less than, entlimitations or other treatment standards in order to-iden

nor more than $5,000 for each violation. Each day of continued violation is a sepa{ e . . . oL

offense. 1y the alternative which will minimize the total resources costs
History: Cr. Register November1974, No. 227, & 12-1-74; correction was Overthe planning period. These resources costs include monetary

made under s. 13.92m) (b) 7., Stats., Registe¥ay, 2001, No. 545¢orrection i -

made under s 13.9% (4)) gbg 7S Reg%sterJu)I/y SO0 N, aarorecton o, costsand environmental as well as other non-monetary costs.

(12) “Department” means the department of natural

NR 110.03 Definitions. For purposes of this chapter:  resources.

(1) “Approved areawide waste treatment managenpden” (12g) “Design flow” means the anticipated wastewater-dis
meansa plan or element thereof developed pursuant to Sectigfargerate to a sewerage system component, which is used to
208 of the Federal \ater Pollution Control Act Amendments ofdesignthe sewerage system compon&mprovide compliance
1972 as amended by the Cleaaté¥ Act Amendments of 1977 with WPDES permitlimits and other performance objectives,
(33 USC 1251 et seq.) and approved by the stateiséisin.  during the most critical operating conditions anticipated within

(2) “Approval” means thevritten approval of the departmentth_e design planning penodSp_emflc design flow terms used in
for any project requiring approval pursuantsta281.41, Stats., this chapterinclude the following:
ands. NR 108.03. (a) “Average daily base flow” means the averafjthe daily

(4) “ASTM” means standards developed by ASTHterna flow volumes anticipated to occur for a continudizs-month
tional, 100 Barr Harbor Drive,.B. Box C700, Wst Consho Period,less infiltration and inflowand expressed as a daily aver
hocken,PA 19428-2959. age.

Note: Copies of ASTM standards referenced in this chapter are avdiable  (b) “Average design flow” means the average of the daily flow

inspectionat the dfice of the department of natural resources, the secretary “Stat@olumesanticipated to occur for a continuous 12-month period
office, and the legislative reference bureand may be obtained for personal use ’

from ASTM International, 100 Barr Harbor DriveCP Box C700, Wist Consho  €Xpressed as a daily average.

hocken, P 19428-2959. _ o (c) “Maximum month design flow” means the ¢mst volume
(6) “AWWA”" means the AmericaWater Works Association, of flow anticipated to occur during@ntinuous 30-day period,
6666 West Qumcy Aenue, DenverCO 80235. expressedis a da||y average.
Note: Copies o AWWA standard referencd in this chapte are available for d) © . k desian flow” h I
inspectionat the dfices o the departmenof naturd resourcesthe ecretay of (d) “Maximum week design flow” means thedast volume

state’soffices, and the legislative referene tureay and may be dotained for per-  Of flow anticipated to occuduring a continuous 7-day period,
sonaluse from the American Water Works Association6666 \es Quincy Avenue, expresseds a daily average.

Denver,CO 80235. B . . N
(6m) “Bedrock” meanshe rocks that underlie soil material or, (€) “Maximum daydesign flow” means the lgest volume of

where weathered in-place consolidated materiadarthan 2 flOW anticipated to occur during a one-dagriod, expressed as
millimetersin size is greater than 50% by volume. adaily average. .

(7) “Bypassor overflow” means the dischge ofwastewater __(f) “Maximum hour design flow” means thedast volume of
directly or indirectly to the waters of the state during dry or wétow anticipated to occur during a one—hour period, exprezsed
weatherflow conditions caused by intentional or inadverter daily or hourly average.
diversionof all ora portion of the wastewater flow from a sewer (g) “Peak instantaneous design flow” means the maximum
agesystem. anticipatedinstantaneous flow

(8) “Bypassor overflow structure” mearthe physical struc (h) “Peak design flow” and “maximum design flow” methe
tures, hydraulic control mechanisms, and piping which allow kErgestvolume of flowanticipated to occur on an infrequent basis,
bypassor overflow to occur expresseds a daily average. The “peak design flow” or “raxi
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mum design flow” may be equal to any one of the design flowgpd of sanitary waste are considered industrial users. Sanitary
definedin pars. (c) to (g). wastes,for purposes of this calculation of equivalenaye the
(12m) “Design management zone” or “DMZ” means aW.aSteSjiSChaged from residential .Userg—.he municipality sha_ll,
3-dimensionahrea, bounded by a set horizontal distance from théth the departmerd’approval, define the strength of the residen
applicationor containment area, as specified ablE 4, ch. NR tial waste dischges in terms of parameters including biochemi
140, and by variable vertical distance which extends from the lafal oxygen demand (BOD) arsiispended solids (SS) per volume

surfacedownward through all saturated formations. of flow as a minimum. Dischgers witha volume exceeding
Note: The size of the DMZ may be altered by the department based on the crit2,000gpd or theweight of BOD or SS equivalent to that weight
in's. NR 140.22 (3). foundin 25,000 gpd of sanitamyaste are considered as industrial

(13) “Dry land access” means a sewagatment facility ser users.
vice road which has a minimum elevation of at least one foot (b) Any nongovernmental user of a municipally owned sewer
abovethe regional flood elevation. agesystem which dischges wastewater to the sewerage system

(13e) “High groundwater level” means the higher of eithewhich contains toxic pollutants or poisonous solids, liquids, or
the elevationto which the soil is saturated as observed as a frgasesin suficient quantity either singly or by interactiawith
watersurface in an unlined hole or the elevation to which the soilherwastes, to contaminate thleidge of any municipal system,
hasbeen seasonallyr periodically saturated as indicated by soir injure or interfere with any sewage treatment process, eonsti
color patterns throughout the soil profile. tutesa hazard to humans or animals, creates a public nuisance, or

(13t) “Highestanticipated groundwatelevation” means the créatesany hazard in or has an adverdeatfon the waters receiv

sumof the calculated moundingfets of the disposal disclyer  I"g @ny dischage from the treatment works;
andthe seasonal high groundwater level. (c) All commercial users of an individual system constructed

(14) “Excessiveinfiltration/inflow” means the quantities of With grant assistance under s. NR 128.07.
infiltration/inflow which can be economically eliminated fram  (16) “Infiltration” means water other than wastewater that
seweragesystem by rehabilitation, as determined in a cosentersa seweragsystem (including sewer service connections)
effectivenessanalysis that compares the cost of correcting tHegom the groundthrough such sources as defective pipes, pipe
infiltration/inflow conditions tathe total costs for transportationjoints, connections, or manholes. Infiltration does not include,
andtreatment of the infiltration/inflow andis distinguished from, inflow

(14e) “Hydraulic applicationrate” means the average daily (17) “Inflow” means water other than wastewater that enters
volumeof efluent dischaged to a designed acreage of kwed & sewerage system (including seveervice connections) from
applicationsystem during a calendar month or other period §purcessuch as roof leaders, cellar drains, yard drains, area drains,
time specified in a WPDES permit. The rate is calculated Boundationdrains, drains from springs and swampy areas; man
dividing the total dischae volume for the month or period of timehole covers, cross connections between storm sewers and sanitary
by the acreage of land and by thember of days in the month orsewerscatch basins, cooling towers, storm waters, surfacefrunof
periodof time, usually expressed in units of gallons per acre péfeetwash waters, or drainage. Inflow does not include, and is
day. For overland flow systemthe hydraulic application rate is distinguishedrom, infiltration.
expresseas a flow rate per unit width of slope per .day (18) “Interceptorsewer” means a sewer whose primpuoy

(14t) “Hydrogeologist” means person who is a graduate ofP0S€is to transport wastewaters from collector sewers to & treat
anaccredited institution of higheducation and who has suceessment facility
fully completed 30 semester hours or 45 quérters of course (18m) “Intermediatesludge storage” means the storage of
work in geology At least 6semester hours or 9 quarter hours afludgefor a period of more than 24 hours and no more than 3
the geology course work must be in hydrogeolaggohydrology months.
or groundwater geology This person shailso have acquired  (19) “Lagoon” meanghose sewage treatment facilities where
througheducation and actual fiekkperience the ability to direct the wastewater or sludge containment structure is constructed pri
the drilling of borings, and the installation and developme@int marily of earthen materials.
wells; describeand classify geology samples and evaluate and 1 g) « gng—term sludge storage” means the storage of
interpretgeologic and hydrogeologic data in accordance with ﬂ%‘ﬁjdgefor a period exceeding 3 months.

requirement®f chs. NR 10 and 206. B T . .
u . .y . (21) “Municipality” means any citytown, village, county
(15) “Industrial user” means: o utility district, town sanitary district, public inland lake protection
(@) Any nongovernmental, nonresidential user of a municandrehabilitation district or metropolitan sewage district.
pally owned sewerage system which disgearmore than the (22) “NEC" means the NFR 70 National Electrical Code.
equivalentof 25,000 gallons per day (gpd) of sanitary wastes agd,siesof the National Electrical Code are available for inspection

which is identified in the Standard Industrial Classification;ine ofices of the de
i partment of natural resources, the secretary
Manual, 1972, United States @fe Managemenand Budget, as . gtates ofice, and the legislative reference bureau. Copieg

ff};e”de@aﬂd_ supplementegb of October 1, 1978 under one of thge gptained forpersonal use from the National Fire Protection
ollowing divisions: Association,1 Batterymarch Park, QuincyIA 02169-7471.

D!v!s!on A. Agr!culture, Forestryand Fishing (23) “Owner” means the state, countpwn, town sanitary
Division B. Mining district, city, village, firm, companyinstitution, association, util

Division D. Manufacturing o . ity district, school district, metropolitan sewerage districinde
Division E. Transportation, Communications, Electric,  vidual owning or operating a sewerage system.

o Gas, and Sanitary Services (25) “Planningarea” means that area under study as part of a
Division I. Services. facilities plan.

1. In determining the amount ofusets dischage, domestic (26) “Planningperiod” means the period over which sewer
wastes or dischages from sanitary conveniences may bagesystem alternatives are evaluated for cof¢etfeness. The
excluded. planningperiod begins with the initiation of the operation of the

2. After applying the sanitary waste exclusion in subd. %, digroposed facilities.
chargesin the above divisions that have a volume exceeding (27) “Reviewable project’” means any constructmrinstat
25,000gpd or the weight of biochemical oxygen dem@@D) lation project for which department approval is required, pursuant
or suspendedolids (SS) equivalent to that weight found in 25,00 s. 281.41, Stats., including any new sewerage systemaiaynd,
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improvements,extensions, or alterations of existisgwerage cal, physicaland biological integrity of its waters to protect public

systemsawhich may efect the quality or quantity of #fient or the health,safeguard fish and aquatic life and scenic ecmlogical

locationof any outfall. valuesand enhance the domestic, municipal, recreational,indus
(28) “Sewagecollection system” means the comnsamitary trial, agricultural and other uses of water

sewerswithin a sewerage system which are primarily installed to (2) DerinTions. As used in this section:

receive wastewaters directly from facilities which convey waste (a) “Bypasses and overflows” means disgearof wastewater
water from individual structures or fromrivate propertyand directly or indirectly to waters of the state duridgy or wet

which include service connection *Y" fittings designed for €ON\veatherflow conditions caused by the intentional or inadvertent

nectionwith those facilities. The facilities which convey waste ;. ; ’
waterfrom individual structures, from private property to the-pubdg/:Sr)s/ggcr)rf all ora portion of the wastewater flow from a sewer

lic sanitary sewelor its equivalent, are specifically excluded fron®*
the definition of “sewerage collection system”; except that pump (P) “Category 1 bypasses and overflows” means those
ing units and pressurized linésr individual structures or groups Pypassesind overflows that occur more frequently or under less
of structures may be included as part of a “sewage collectien sy&verecircumstances than category 2 bypasses and overflows
tem” when such units are cosfesftive and are owned and main Within the meaning of pafc).
tainedby the sewerage system owner (c) “Category 2 bypasses and overflows” means those
(29) “Sewagetreatment facilities” means seweragyestems bypassesand overflows occurring under abnormal circum
definedin sub. (30) exclusive of interceptor sewers aediage stances. They may includean inadvertent bypass or overflow
collectionsystems. resultingfrom unanticipated equipment damage or failure, or tem
(30) “Seweragesystem” means altructures, conduits and porarypower interruption; a bypass overflow necessary to pre
pipes, by which sewage is collected, treated, and disposed wgntloss of life or severe property damage; or a bypass of over
exceptplumbing inside and in connection with buildings servedlow of excessive storm drainage or runoésulting from a
andservice pipes, from building to street main. precipitationevent having a probable recurrence frequency of
(31) “Sewerservice area” means that area served or anti@incein 5 years or lesser recurrence frequerfeyr the purposes
patedto be served by a sewage collection system. of determlnlng sewer extension e|lg|bl|lty in the caseahbined
(31e) “Sludge storage” means the retention of sludge at $FWersystems, the bypass or overflow frequency necessary to
treatmeniplant or at an approvedfesite facility. achieve compliance with the applicable requirements derived
(31t) “Short-term sludge storage” means the storagfe from an applicable state court—approved stipulation, order or
sludgefor a period of no more than 24 hours. judgmentshall l:_)e used in lieu of the 5—year storm frequency whep
thatfrequency idess stringent than the 5-year storm frequency;

(32) "Stagingperiod” means the period of time during WhiCk}:mdin all other cases the 5—-year storm frequency is used. If there

reservecapacity will be provided in the sewerage system fQf . iate court—approved stipulation, order or judgment applica
future domestic, commercial, and industrial flows.

y X N ble to a combined sewer system, then the bypass or overflow fre
(32m) “Water tableobservation well” means any groundwa q,ency necessary to achieve compliance with all applicable
ter monitoring well whose screen intersects the watichis o4 irementof ch. 283, Stats., shall be used in lieu of the 5-year
installedfor the specific purpose of determiniagiher the eleva - giqrm frequency when that frequency is less stringent than the
tion of the water table or the physical, chemical, biological §f_yearstorm frequency; and in all other cases, the 5-year storm
radiologicalproperties of groundwater at the watasle, or both. frequencyis used. Whén using the 5-year sto’rm to define cate
(34) “WPDES permit” means the Wconsin pollutant dis gory 2 bypasses and overflows, other factors besides sterm
chargeelimination system permigsued by the department unc"eguencyshall be consideredhcluding local storm patterns, snow

ch. 283, Stats., for the disclygr of pollutants. _melt and snow coversoil types and soil conditions, and frost
History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis depth

ter, Decemberl978, No. 276, &1-1-79; cr(20), RegisterAugust,1981, No. 308, eptn.

eff. 9-1-81; renum, (3) to (20) to belf] (12), (14) to (18), (21), (23), (25)t0 (32)  (d) “Dry weather flow” means the total flow in the sewerage

and(34) and am. (29) and (34), ¢4) to (10), (13), (19), (20), (22), (24) and (33), (t ) lry the total vol fall b d il hg h

RegisterFebruary1983, No. 326, &f3-1-83; cr (6m), (12m), (13e), (13t), (14e), SyStemplus the total volume or all bypasses and overfiows, wnic

(14t),(18m), (19m), (31e), (31t) and (32m), am. (19), Regiblevember1990,No. ~ occurs in the absence of wet weather flow conditions, and

419, eff. 12-1-90; corrections in (2), (27), af@¥4) were made under s. 13.93 (2m); i ; ; ;
(b) 7., Stats., RegisteMay, 2001, No545: corrections in (3). (4). (6), (22) and (33) includesinfiltration resulting from seasonal high groundwater

made under s. 13.92 (4) (b) 6., Stats., Register February 2010 NGR59;-123: (e) “Sewer extension” means installation of a sewer or-inter
B o e (32 Rl 1ogr, (@) and (6), am. (9) and (22), ¢(120)  ceptorsewer or extension thereof to provide additional capacity
for new development withithe existing or proposed tributary

NR 110.04 Alternative requirements. (1) If the owner areaof the extension. Alterations or modifications of previously

of a proposedeviewable project feels that compliance with th@xistingsewerage systems designed to replace inadequate exist

designrequirements of this chapteriispracticable, the reasonsing structures, or installed becauseredequate hydraulic sewer

thereforshall be fully communicated in writing to tlepartment capacitywhich do not extend sanitary sewer service to previously

prior to the submission of final plans. This communication mushservedareas are not sewer extensions within the meaning of this

set forth alternative requirements for which departrapproval paragraph.

is sought and all pertinent facts, data, reports and studies supporif) “wet weather flow” means the total flow in the sewerage

ing the imposition of such alternative requirements. system plus the total volume of all bypasses and overflows, which
(2) If the department determines tlampliance with the occursduring periods of precipitation snowmelt, including but

designrequirements of this chapter would be impracticab#é  not limited to rain, sleet, snqwail, melting snowor stream flood

cific cases, it may approve alternative requiremesiih, in its  ing.

opinion, arein substantial compliance with the requirements of (g) “WPDES permits” means latonsin pollutant dischge

this chapter A L
> 2 . L elimination system permits issued by the department unter
History: Cr. RegisterNovember1974, No. 227, §f12-1-74. 283 Stats., for the disc of poIIutants.

NR 110.05 Sewer extensions. (1) Purpose. The puf (3) PERMISSIVEAPPROVALSOF SEWEREXTENSIONAPPLICATIONS.
pose of this section is to insure that department approval ¢f) Unless an approval would be contrary to the purpose of this
applicationsfor sanitary sewer extensions are consistent with amdction, applications for sanitary sewer extensions shall be
enhancehe policy of the state to restore and maintain the cherapprovedf the sewer will be tributary to:
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1. A sewerage system which experiences category 1 (b) If the WPDES permit for a sewage treatment ptamt
bypassesnd overflows and rently dischaging an efluent in accordance with ch. NR 210

2. A sewage treatment plant which disgesan efluent in establishes compliance schedule for achievement of any more
compliancewith the monthly average #fient limitations for Stringentwater qualityrelated effuent limitations applicable to
biochemicaloxygen demand (BOD) and total suspended soliggchtreatment plant, compliance with the schedule of compliance
containedn ch. NR 210 or 214, or with any more stringent watdp the dischage permit shalbe deemed to be compliance with the
quality related efuent limitations required to achieve applicablé2PPlicablewater quality related éient limitations.
waterquality standardderived from chs. NR 102 to 104, or from  (5) ExcepTions. Sewer extensions otherwise prohibited by
any federal water quality standard promulgated pursuant to sétlb.(4) may be granted by the department upon the determination
tion 303 of FL. 95-217 for any waters of the state. of any of the following:

(b) In the event that the WPDES permit for a sewage treatment(@) That construction of the subdivision, commercial estab
plantcurrently dischaging an efluent in accordance with chiR  lishment,institutional facility or industrial plant had commenced
210, establishes a compliance schedule for achievement of dHipr to May 24, 1976, as evidenced by the issuance of a building
morestringent water quality relateffluent limitations applica PErMIt;
ble to such treatment plant, compliance with the schedule of com (b) That the area to be served was develqpied to May 24,
pliancein the dischage permit will be deemed to be compliancel976and that the sewer extensiaill eliminate use of existing
with the applicable water quality relatedleént limitations. privatesewage systems which pose a threat to the public health or

(c) In determining whether a disciged efluent is in com  Safety,providedthat connections to the sewer are allowed only for

pliance with the monthly average fefent limitations for —theexisting development;

biochemicaloxygen demand (BOD) and total suspended solids (¢) That the sewers to be installed will result inétigination

containedn ch. NR 210 or 214, or with any more stringent watéif existing category 1 bypasses or overflawsvill result in the

quality related dfuent limitations required to achieve applicableatbandonment of an existing inadequate sewage treatment plant;

waterquality standards the following procedure shall apply: (d) That the proposed extension is a modification of a sewer
1. Compliance shall be determined by fstafiiew of the pre ~ extensiorpreviously approved by thiepartment, providing that

vious 12 months of dischge monitoring data. If 12 months ofthe modification results in no increase in the anticipated waste dis

dataare not availablehe review shall be based on the data th&hargeto the sewer system;

areavailable. (e) That the facilities to be served are intengegharily to pro

2. More than a total of 3 months of violations of the monthlyide educational, humanitarian, @haritable community ser
averagdimitations for either BOD or suspended solids or both iHCES;
the previous 12 months (or the equivaleatio for the number of ~ (f) That the program, time schedule, and the commitment to
monthsof data available) shall cause denial, subject to the fello@wroceedare established in a court-approved stipulation, peder
ing additional considerations: judgment.

a. Recognition of the inherent inaccuracy of the BOD and sus (6) CONNECTION RESTRICTIONsS. As a condition of any
pendedsolids tests shall be given by multiplying the monthlgpprovalgranted under sub. (5), the department may require that
averageefiluent limitations as specified in the permit bjeator an applicant for a sewer extension restrict thember of con
of 1.3 for BOD and 1.2 for suspended solids for purposes of defe@ctionsmade to the sewer system in accordance with a pre
mining whether monthly averageflefent results are in com scribedschedule.
pliance. (7) ENFORCEMENTRESPONSIBILITIES. Category 2 bypassesd

b. The department may grant approval if it determines th@verflows,which result in violationsf WPDES permits or court
dueto a demonstrable action by the permittee, the plarivéms Ordersand judgments, may still resultémforcement action, not

in compliance for 4 or more consecutive months, thus demonstMithstandinga favorable determination regarding future sewer
ing a trend toward better operation. extensions.The 5-year storm frequency does not represent a cri

The department m rant roval in th instan terionfor determining compliance withfefent limitations.
c € depa e ay grant approva ose Instal Ce?—listory: Cr. RegisterNovember1974, No. 227, &€f12-1-74; emay. r. and recr

where noncompliance withthe efluent limitations has been eff. 5-24-76; rand recrRegister SeptemberL976, No249, ef. 10-1-76: am. (3)

causedy algae growth in a treatment facility utilizing lagoons a®) and (4) (b), RegisteApril, 1980, No. 292, ¢f5-1-80; am. RegisteAugust,
the principal treatment device 1981,No. 308, ef 9-1-81; am. (4),.(7), renum. (8) tde (7), Registedune, 1982,
p p : No. 318, ef. 7-1-82;emeg. ct (5) (9), ef. 4-15-83; cr(5) (g) RegisterSeptember
if i i 3,No. 333, ef 10-1-83; corrections in (2) (c) and (g) were madder s. 13.93
d. Thle dEpa.erﬁm nﬁ]ay gr?nt. approvgl if g determlgbes th m) (b) 7., Stats., Registe¥ay, 2001, No. 545CR 09-123: am. (2) (c), (5) (c) and
noncompliancewith the efluent limitations has been causeyl () r. and'recr. (4), r. (5) (g) Register July 2010 No. 655, eff. 8-1-10.
operatingdifficulties associated with plant startup for those-sew

agetreatmentacilities which have recently been constructed or NR 110.06 Construction plans for reviewable  proj -

undergone major modification or expansion. The period ects. (1) All construction plans for reviewable projects sub
describedas plant startumay be no longer than 12 consecutiveittedto the department shall be in conformance with ch. NR 108,
months. andshallbear a suitable title block which includes the name of the
(4) DENIAL OF SEWEREXTENSIONAPPLICATIONS. (&) Applica owner,the scale and thdate. The north point shall be shown on
tionsfor sanitary sewer extensions shalldemied if the sewer will eachplan. All plans shall be clear and legible. Blueprints will not

be tributary to any of the following: be accepted. The datum used shall be indicated and shall be
1. A sewage treatment plant which disgfesan efluent not  refatedto U.S.G.S. datum. . .
in compliance with the monthly averagél@ént limitations for (2) Detailedconstruction plans shall contain appropriate plan

biochemicaloxygen demand (BOf) and total suspended solidsviews, elevations, necessary sections and supplemental views
containedn ch. NR 210 or 214, or with any more stringent watevhich together with the specifications provieiénecessary infer
quality related efuent limitations required to achieve applicablgmationfor construction of the project. Manufacturers’ drawings
water quality standards derived from chs. NR 102 to 104 or frg#hallnot be accepted.

any federalwater quality standard promulgated pursuant to 33 (3) All construction plans shall be in conformance with an

USC 1313 for any waters of the state. approvedfacilities plan as required in s. NRA.08 (1).
2. A sewerage system in which any category 1 bypasses or4) If the constructiomf a proposed project requires, or may
overflowsoccur require,any permit under s. 30.12, 30.19, 30.195, or 30.20, Stats.,
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applicationfor the necessary permits shall be made taépart (a) Treatment facilities to servexisting esidential develop
mentat the same timihe project plans and specifications are sulmment. Proposals fonew treatment facilities to serve existing resi
mitted for review Failure to apply for the necessary perrsitall  dentialdevelopment may not be approved unless:
be cause for denial or rejection of the plans and specifications. 1. They are necessary to solve a documesmesevere exist

Note: Applicable state and local codes, including those ofiéipartment of indus '%Water quality (groundwater or surface wamrpublic health
try, labor and human relations, the public service commission and the departmerg . S . . .
healthand social services, should be consulted for other requirements. blemrelated to inadequate existing residential sewage dis

History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis ~ posal; or, are needed to replace an existing treatment facility
ter, December1978, No. 276, &f1-1-79; cr(4), RegisterFebruary1983, No. 326, \which is not in Comp"ance with its WPDES permit;
eff. 3-1-83. . . S

2. They are the cost-fettive alternative solution iaccord
NR 110.07 Specifications for reviewable projects.  ancewith s. NR 1.0.09 (1) (a); and

(1) Completetechnical specifications for all reviewable projects 3. They are municipally owned, operated and maintained.
shallaccompany the construction plans. Where feasible the speci(p) Interim treatment facilities.An interim treatmentacility
ficationsshall contain provisions for maintaining the saiegree s one which would serve areas which are within the future sewer
of wastewater treatment during construction as that which existeghvice area of another existing facility as delineated in an

prior to the start of construction. approvedareawide water quality management plan as provided
(2) The specifications accompanying the detailed construéor in ch.NR 121. Proposals for new interim treatment facilities
tion drawing shall include, wherever applicable: may not be approved unless:
(a) All construction information not shown on the plans; 1. They are necessary to solve a documegitedsevere exist
(b) The complete requirements for all mechanical and electitig water quality (groundwater or surface watarpublic health
cal equipment; problemrelated to inadequate existing residential sewage dis

(c) The type and operating characteristics of all equipmen?0sal; or, are needed to replace an existing treatment facility
(d) The laboratory fixtures and equipment; which is not in compliance with its WPDES permit;

(e) The construction materials to be used: 2. They are the cost-fettive alternative solution iaccord

(f) The identification of the chemicals to be used; and ancewith s. NR 10.09 (1) ();

(9) The instructions for testing materials and equipment to 3. They are mun|C|paI_Iy owned, o_peratgd and m_amtalmd;
meetdesign standards. 4. The sewage collection system is desigsethat it can be

(3) Specificationsreproduced from manufacturers’ data angasnlyconnected to th? regional system in the future; . .
bearingthe manufacturers’ labels will not be accepted. _ 5. The sewer service area of the proposed system lies entirely
History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis within the planned service area of the regional system as delin

ter, December1978, No. 276, &f1-1-79. eated in an approved areawide water quality management plan;
and

6. An agreement is signed by all involved municipalities
which provides for a specified date of abandonment and cennec
tion. This intermunicipal agreement may be reviewed and

provecby the department prior to facilities plan approval. The
PDES permits may contain schedules for facilities abandon
mentand connection.

NR 110.08 Facilities plans for reviewable projects.

(1) AppLicaBILITY. A facilities plan shall be prepared feach
reviewable project submitted to the department fapproval.
Facilities plans for sewage treatment facilitieos new sewage
collection systems shall be submitted to and approved by t
departmenprior to submittal of the constructiqatans and speci
fications. The department may acceginstruction plans and o . .
specificationgor rer\)/iew prior to %/aciliti:zm plan approvgl provided _(¢) Treatment facilities serving isolated nesrdential devel
thatall substantive issues of the facilities plan review have begment. Nonresidential development includes things sash
resolved. parksand recreational facilities, airports, highway oriertedh

(2) ConTent. The facilities plan for municipally ownezbw mercial facilities and institutions such as hospitals, nursing

age treatment facilities, sewage collection systems, and interc%%srg?\?ép ::2%?:333:&?%‘23&5;%’3? Ins];?/rnn;vxégg?)tgw 1emmn’|et Lic.'“tles
torsshall contain all of the information required by s. NIR.D9 :

(1) through (6), 10.10 (1) and (2), orlD.11 (1), whichever are 1. Joint treatment with other wastewater treatment systems is

applicable. The followingfacilities planning requirements do not"ot feasible; N )

applyto nonmunicipally owned facilities: s. NR@09 (1) (b)3., 2. The proposed facilities are designed to treat only wastes
5.and 8., and (2) (b) to (e) afj)ito (m). The level of detail neces generatedy the proposed nonresidential development; and
sary to fulfill the requirements of this subsection may vary 3. The WPDES permit limits service to the proposedresi

dependingon the size and complexity of the project. dentialdevelopment.

(3) WISCONSINENVIRONMENTAL POLICY ACT REVIEW. Facilities (d) Treatment facilities to serve neesidential development.
plansshall be reviewed by the department in accordance with évoposaldor new treatment facilities intended to serve new resi
NR 150. dentialdevelopment such as facilities for residential subdivisions,

(4) CONFORMANCE WITH APPROVED AREAWIDE WASTE TREAT- ~ Mobile home parksand condominium developments may be
MENT MANAGEMENT PLANS. All approvable sewerage system facil denied.
ity plans musbe in conformance with approved areawide waste (dg) Variances. Variances to this general prohibition may be
treatmentmanagement plans unless the department determigeasnted:
thatsuch p.lans confli(;t with thdeparf[menﬁ responsibilities to 1. Only after the department has considered:
protect,maintain, and improve thguality and management ofthe 5 The general public interest;
watersof the state, ground and surface, public and privatéheln
absenceof an approved areawideaste treatment management . L )
plan, no determination of such conformance is required. ¢. Socioeconomic impacts; and o

(5) APPROVALOF NEW SEWAGETREATMENT FACILITIES. It is the d. The impact on orderly development and provision of gen
policy of the department to restrict the construction of new sewagfé@! governmental services within the service area; and
treatmentfacilities in orderto preserve and protect the quality of 2. Only after a finding that all of the following criteria are met:
the waters of the state. The department may deny requests fora. The proposal isonsistent with the departmentesponsi
approvalof new sewage treatment facilities unléssy meet the bility to protect, maintain and improve the quality and manage
following criteria: mentof the waters of the state;

b. Environmental impacts;
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b. The proposed facilities will be municipally owned, eperneeringdata shall include, to the extent appropriate, information
atedand maintained; suchas a schematic flow diagram, unit processes, design data

c. The proposed facilities will be more costfettive in regardingdetention times, flowates, sizing of units, and so forth.
accordancevith s. NR 10.09 (1) (a) than other treatment and disThis is commonly referred to as the Unit Equipment and Design
chargealternatives; and Report. o

d. All other federal, state and local approvals and permits 2. A description of the selected complete sewerage system of
havebeen obtained. which the proposed facilities will be a part using maps, diagrams

(dm) Treatment facilities to serve existing mobile home pari@1dPlans as appropriate. This description shall include:
and condominium developmentsroposals for newreatment a. The delineation of a sewer service di@athe complete
facilities to serve existing residentialevelopments at mobile Seweragesystem based om 20-year population projection and
home parks and condominium developmentsay not be densityassumptions;

approvedunless: b. A description of the collection system including existing
1. The conditions of pafa) are met; or andproposed trunk sewers and interceptors;
2. The conditions of pata) 1. and 2. are met and the owner €. A description of the existing ammoposed sewerage treat
submitsthe following: ment system includingultimate disposal of wastewater and
a. Adequate proof that sidient funds to operate, maintain SIU49€: _ o o
andabandon the facilityf necessanwill be available for the life d. A planning area maghowing individual systems, if indi
of the facility; vidual systems are to be a pafthe cost-déctive solution pre

b. Documentation showing that the new treatment facili'[ié%Osedfor .stat(.e or.ER funding. o .
are being proposed as a replacement of a failing septic tank/sojl 3 Infiltration/inflow documentation in accordance wathbs.
absorptionsystem which has been in use for at least 10 years; dayand (6). _ _ _

c. Proof of the inability to form a town sanitary district or 4. A cost-efectiveness analysis of alternatives for the sewer
otherappropriate municipal entity to oversee the facility agesystem prepared in accordance with sub. (2). The most cost-

(e) Conformance with @awidewater quality management effective alternatives shall be selectédr implementation in
plans. In addition to the requirements of pars. (a) through (dg), tﬁgcordancemth_§. NR 1.0.08 (6). .
newsewage treatment facilities shall also be in conformance with 5. For facilities plans for state funded projects, parallel cost
any approved areawide water quality management plan. Th&séimateshall be provided for the facilities necessary to transport
plansmay be consistent with the criteria in pars. (a) through (dgt,ndlortreat the fundable capagcigs well as a cossstimate for the
Theseplans as approved by the department eisy contain adei tOtal proposed sewerage system.
tional criteria necessary to address regional or local consider 6. An identification of eluent dischage limitations inclue
ations. ing water quality related gfient limitations, and where a Mton-

(6) CoSTEFFECTIVENESS. A cost—efectiveness analysishall ~ Sin Pollution Dischage Elimination System (WPDES) permit has
be performed as part of the evaluation of alternatives in each faBifenissued, a copy of the permit for the proposed sewerage sys
ities plan. The cost—é&dctiveness analysis shall be prepared itf#™M-

accordancevith s. NR 10.09 (2). Except gwovided for in s. NR 7. Required comments or approvals of relevant siatier:-
110.09(2) (j) 4. c., the most cost-fettive alternative shall be state,regional, and local agencies.
selectedor implementation. 8. Anestimateof the anticipated cost to the average user of

History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis i i i
ter, Decombar1978, No. 2766, T1-79: cr(5)- RegistarAugust 1981 No. 308 the system. This cost shall be presented at the public hearing

eff. 9-1-81; am. (1) and (2),.qi6), RegisterFebruary1983,No. 326. ef. 3-1-83; " requiredunder sub. (4).

cr. (5) (dm), RegisteiNovember1990, No419, ef. 12-1-90; correction in (5) made i i i i

unders. 13.93 (2m)b) 1. and 7., Stats., RegistS&eptember1995, No. 477CR 4 9. A bneg Sumrglary of th-pUb“Cr:]ear-lng r:e?;léed- undﬁr SI“llb'
09-123:renum. (3) () to be (3) and am., (3) (b) Register July 2010 No. 655, eff. (4) OF anyother public meeting or hearing held during the plan

8-1-10. ning process including a summary of the views expressed.
o ) 10. A brief statementlemonstrating that the authorities who
NR 110.09 Sewage treatment facilities projects. will be implementing the plan have thecessary legal, financial,

(1) FACILITIES PLANS FOR SEWAGE TREATMENT FACILITIES PRO3  institutional,and managerial resources available to insure the con

ECTs. (a) Facilities plans consist of those necessary plans ajifliction,operation, and maintenance of the proposed treatment
studieswhich directlyrelate to the construction of the proposegorks.

facilities. Facilities planninghalldemonstrate the need forthe 17 5 description of potential opportunities for recreation

proposedacilities. Through a systematic evaluatiorfedsible . onqhace and access to bodies of water analyzed in planning the
alternativesfacilities planning shall also demonstrate that thﬁroposedsewerage system and the recommended actions. The
selectecalternative is the most costtegtive means of meeting t,jjiy plan shall also describe measures taken to coordiitate
establishecffluent limitations and water quality standardshe federal, state and local recreational programs and with fecre

mpstcost;etfelt:tlve alternatlvet is that t\IQVhIdI] will rgs(t;lt '_Phtheationalelements of applicable approved areawide waste treatment
minimum total resources costs over the plannpegiod. The managemerplans.

planningperiod of the facilities plan shall be 20 years. The tot
resourcegosts include monetary costs, environmental and soci%(z). CONTENTOFTHE COST-EFFECTIVENESBNALYSIS. Thecost-
considerations, and other nonmonetary factors. The interest (figectivenessnalysis shall include: _ _
count) rate to be used in calculating present worth shall be (8) The relationship dhe size and capacity of alternative-sys
obtainedfrom the department when beginning facilities planningemsto the needs to be served, including reserve capacity;

(b) Facilities planning shall include the followiiformation (b) An evaluatiorof alternative flow and waste reduction mea
in such detail as the department deems approjioiatee specific suresincluding non-structural methods;
project: (c) An evaluation of improved fidient quality attainable by

1. A description of the sewerage system for which construgpgradingtheoperation and maintenance anficegncy of exist
tion drawings and specifications are to be prepared. This desdﬂg faCII_It_I(_aS asan alternative or supplement to construction of
tion shall include preliminary engineering data, cost estimates fiw facilities;
designand construction of the sewerage systentl a schedule  (d) An evaluation ofhe capability of each alternative to meet
for completion of design and construction. The preliminary-engiecondartreatment standards or applicable water quality related
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effluent limitations. The sewerage system design must be basig) and operating the sludge management plan shall be presented.
uponachievement of not less than secondary treatment standardis shall includeput not be limited to, the estimated sludge treat
asdefined by ch. NR 210; mentanddisposal costs, operator time, discussion of applicable
(e) An identification of and provision for applying techrolofederalandstate laws, necessary local permits, public participa
giesincluded undeeach of the following waste treatment mantion programs, training of operators and any other actions neces

agementechniques: saryto provide foran environmentally sound sludge management
1. Biological or physical-chemical treatment and disghar Program- .
to receiving waters; (i) An adequate assessment of the expected environmental

2. Systemmploying the reuse of wastewater and recyC”nigmactsof the alternatives (including sites) in accordance with-
of pollutants; ub.(3). This assessment shall be an integral part of the analysis

of alternatives for cost—ffctiveness. The assessment shall be

3. Land app_llcatlo_n techniques; . L revisedas necessary to include information developed during sub
4. Systems including revenue generating applications; aniquenproject steps.

5. On-site and_ non—con\_/entional systems. () An analysis of the most costfeftive design staging and
() All construction of publicly-owned sewerage systemd  sjzing. The staging ansizing of treatment works shall be based
privately owned domestic sewerage systems digghgrto su¥  yponthe following:
facewaters shall be based upon application of secondary treat Population projectionsPopulation projections for fagili

V”Jgﬂlt daﬁoa; mr'(;‘\'/riglén;(')r\gvt?;:ﬁnaé%’lg:fa&%?e?f i%ﬁg“‘;?;{]éggts“}%s planning shall be in conformance with those contained in
P q y ' r}fpplicableapproved areawide waste treatment management plans

facilities plan shall provide for attaining the applicablandards ;41\ jes adopted pursuant to ss. 16.96 and 281.57 (4) (b), Stats.
by designing to meet appropriate water quality relatiident If such projections are not available, the engineer phajéct

limitations. Sewerage systems disaoffiag to the groundvater f ; :
X ; i - uture population growth based on trends in the recent past.
shall comply with the applicable disclga requirements of ch. 5 P pstewate? flow estimatedn determining total avperage

NR 206. The alternative of treating combined sewer overflov¥s ; .
low for the design of sewerage systems, the flows to be consid

shallalso be considered.
: : ) .. eredinclude the average daily base flo@#BF) expected from
oé?rz ’(‘;\Pt?g:tlggtgfz (te%tdetermlne the costeefive means of dis eachof the following: residential sources, commercial sources,
P 9 : institutional sources, and industries the systetiti serve plus

(h) An evaluation of the most costfetdtive means of treating, 4|jowancegor future industries and nonexcessive infiltration or
handling,and disposing of sludge. This evaluation shall inclugggo.

ata minimum _th(_e following items: . 2m. Estimation methods. The estimatiof existing and
1. A description of the current sludge treatment, handling agg} e ADBF from combined residentiatommercial, and institu

disposaloperations including a discussion of current quantitigg,, 5 sourcesshall be based upon one of the following methods:
beingproduced, a description of current sludge quatijuding h & Existing ADBF shall be estimatéxsed upon a fully doeu

asludge analysis, a description of any problems associated W'tentedanalysis of water use records adjusted for consumption

the existing operations, and a description of industrial contrib{l!
tionsthat may ect the quantity and quality of sludge: andlosses or on records of wastewater flows for extended dry

5 A vsis of th ticinated tit d lit periodsless estimated dry weather infiltration. Future flows for
. An analysis of the anticipated quantity and qualityhef {5 so\verage system design shall be estimiagetbtermining the
sludgefrom the proposed facility; , , existing per capita flows, subtracting ampyojected per capita

3. A brief description of alternatiiechnologiesapplicable  \aterconservation flow reduction and multiplyitigjs figure by
to the proposed facility improvements, sw) thickening, stabi — the future projected population to be served. Seasonal population
lization, dewatering,storage, transportation, and ultimate-discanpe convertedo equivalent full-time residents using the-fol
posal; lowing multipliers:

4. A cost-efectiveness analysis of the feasible alternatives Day-use visitor (0.1-0.2).
including an assessment of the environmental impacts as speci Seasonal visitor (0.5-0.8)
fied in sub. (3); R

5. An evaluation of the storage requirements either at the sew The preferred method shall be used wherever water supply

agetreatment facility or at an fsite location. The evaluation shall _records or wastewater flow data exist. Allowances for future

includean estimate of the maximum period of time necessary fréases of per capita flow over time will not be approved.
storesludge, and a description of the location, accessitslitis, b. Where water supply anwlastewater flow data are lacking,
necessaryocal permits, depth to groundwatdistance to resi existingand future ADBF shall be estimated by multiplying a gal
dentialhomes, type of facilitytopography andny other appropri lon per capita per day (gpcd) allowance not exceeding those in the
ateinformation. The storage recommendations shall comply witbllowing table by the estimated total of the existing and future
s.NR 110.26 (10). residentpopulations to be served. The tabulated ADBF allow

6. An estimate of thamount of land required for each alterna@ncesinclude estimates for commercial and institutional sources
tive shall be made. Land requirements for landfillingslofdge as well as residential sourcesThe department may approve
shall be based upon accepted landfill design practié@spart —€xceptionsto the tabulated allowances wheregcommercial
mentapproval in accordance witis. NR 500 to 520, is required@ndinstitutional flows (more than 25% of total estimated ADBF)
for construction of sludge landfills and priordisposal of sludge aredocumented.

atan existing licensed landfill. Gallons per
7. A discussiorof the procedures and timing for abandon capita per
ment of the existing sludge facilities, appropriate. This shall Description day (gpcd)

include,but not be limited to, the types of sludge wastes to be ‘jiNon—SMSA Cities and towns with projected
posedof during abandonment, ultimate disposal location; pos

sible construction schedulingguantity of wastes, quality of total .1‘0—yr population of 5,000 or less. . 60-70
wastesand anyspecial problems associated with the disposal oPther cities andtowns. . .............. 65-80
thesewastes; and 3. Industrial flows. a. The sewerage system total design flow

8. A summary describing the selected plan and its anticipateabacitymay include allowances for industrial flows. The allow
environmentalmpacts. Those actions necessary for implemerancesmay include capacity needéa industrial flows which the

Register July 2010 No. 65¢


http://docs.legis.wisconsin.gov/document/register/673/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2012 No. 6 Fbr current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

NR 110.09 WISCONSINADMINISTRATIVE CODE 80

existingsewerage system presently serddswever these flows tantsor recoverenegy. Where certain categories of alternative
shallbe carefully reviewed and means of reducing them shall teehnologiesnay not be generally applicable because of prevalil
considered. Capacity needfor existing flows from industrial ing climatic or geological conditions, a detailed analysis of these
usersand for future flows from all industriéstending to increase categorief alternative technologies is not required. Howgver
their flows or relocate in the area must be documented. the reason for such a rejection must be fully substantiated in the
b. While many uncertainties accompany forecasting futufacilities plan.
industrialflows, there is still a need to allow for some unforesee (m) An analysis of the primary emgr requirements (opera
ablefuture industrial growth. Thus, design capacity of the ireaional enegy inputs)for each system considered. The alternative
mentworks may include (in addition to the existing industriagelectedshall propose adoption of measures to reducegoer
flows and future documented industrial flows) a nomiit@l  sumption or to increase recovery as long as such measures are cost
allowancefor future nonidentifiable industries or for unplannedeffective.
industrial expansions, provided that areawide waste treatment() A fiood analysis for the selected treatment facility site if the
managemenplans, land-use plans and zoning provide for thgreis in, or suspected to be in, a floodplaifire analysis shall
industrialgrowth. This additional allowance for future unplannegheetthe requirements of s. NR@.07. Theanalysis shall deter

industrial flow may not normally exceed 5%, or 10% for towngnine the fimits of the floodplain and the floodwaje regional
with less than 10,000 population, of the total average design figy,q elevation, and the feficts on floodstage of constructing the
of the treatmentvorks exclusive of the allowance or 25% of th

lindustrial fl =0 us d df hich ewagetreatment facility including dry land access and flood
itgtgrégtgrsma ow existing plus documented future, whichevepotaction. The flood velocities at the sewage treatment facility

) . _ . site,and the duration of the regional flood shall also be deter
4. Staging of sewage treatment facilities. For municipallyined. If adry land access waiver is requested in accordance with

ownedprojects the design capacity of neypgraded or expandeds, NR 1.0.15 (3) (c), the flood analysis shall also include the-infor

sewagetreatment facilities shall not exceed that necessary fgiationnecessary to support the request.

wastewateflows projectediuring the initial staging period. Pri ) An assessment of the location of the sewage treatment

vately owned domestiwvaste treatment facilities shall provideg, sijies rejative to commercial establishmeatsd to buildings

ﬁ;ﬂ%?g?ggf&y L?rﬂf:tf'gﬁtﬂeedsfllj?l‘i\gsﬁgrgofrlomi\%er]:ss;'g}gtedwhich are occupied or intended for residential use, and from land

P g h is being actively developed for commercial or residential

; alh T . . . hic
ing analysis is done to justify a lesser design staging period. f i :
stagingperiod for municipally ownedvaste treatment fa(:ilitiesT‘tL,ﬁ/theF');I;)k\'/eiSli(())(;f;['&':[)sf sNevRv%gel’ge(%t)nzg)n tfacilities shall comply with

shallbe determined by either of the following methods: A fthe | . f |l | |
a. The owner shall analyze at least 3 alternative staging perj (p) An assessment of the location of lafisposal systems re

ods(10 years, 15 years and 20 years) and the least costiio(ae., alive'to public water supply wells. THecation and horizontal

presentworth or average annual cost) staging period shall fgParatiorfrom the proposed land disposal site and any public
selected watersupplywell shall be shown. The assessment shall discuss

. . . . thehydrogeologic conditions of the area, the direction of ground
b. The staging period may not exceed the period which j&,ier movement, the depth of the public welising, and any
appropriateaccording to the following table. other appropriate information. The department will determine
Staging Periods for Teatment Facilities whetherthe separation distance between the land disposal system

Flow Growth Factors Maximum Initial andthe public well is sdfcient to protect the public health and
(20 yrs) Staging Period quality of the public water supply
- (o) Soil boring logs if theselected treatment alternative
1. Average design flow less than 20 years includeslagoons or land disposal offleent. The borings shall
1.3 times initial average flow supply accurate information about thsoil conditions, and
2. Average design flow 1.3 t0 1.8 15 years groundwaterand bedrock elevations at the proposed treatment
times initial average flow facility site.
3. Average design flow greater than 10 years (r) Any facility plan which recommends the abandonment of
1.8 times initial average flow awastewater treatment, sludgeseptage storage lagoon, or land

— - disposalsystem shall include an abandonment plan. An abandon
¢. A municipality may stage the constructioha treatment mentplan outlining the proposed method of abandonment of the
plantfor a shorter period than the maximum allowed under thigcility shall be submitted as part of the facility plan todbpart
subdivision. A shorter staging period might be based upOvi  mentfor approval. This abandonment plan shall provide for the
ronmentalfactors (secondary impacts, compliance with otheemoyaland proper recycling, treatment or disposal of any-accu
environmentallaws, enegy conservation, water supply), anmylatedsolid mattersolid or liquidwastes or wastes in combina
objectiveconcerning planned modular construction, the utilizgjon with soil. All recycling, treatment and disposal shall be-con
tion of temporary treatment plants, or attainment of Cons'Stef‘gﬁ]ctedso as to protect public health and the environment. Unless
with locally adopted plans including comprehensive and capit@herwisedirected by the department, all abandonment plans for
improvemenfplans. Howeverthe staging period may in no casgyastewatetreatment, sludge or septage storag@ons, or high
beless than 10 years, because of associategenatties and the (5ta|ang disposal systems shall comply with ch. NR 72@6dls
time necessary to plan and construct later stages. that have been contaminated by the contents of the lagoon or sys
(k) An evaluation of the costs, cost-savings, arfieced of tem. The abandonment plan shall address relandscagioes
flow reduction measures unless the existing average daily baagyto prevent accumulation of standing water or riianéishall
flow from the area is leghan 70 gpcd, or the current populatiorprovidefor completion of the relandscaping withiry@ars of the
of the municipality is under 5,000, or theea is exempted by the dateon which the structure was last used as it was originally-inten
departmenfor having an déctive existing flow reduction pro ded. The department shall require groundwater monitoring for a
gram. A flow reduction program shall be adopted by municipaliminimum of one year at a quarterly frequency after the aban
ties which shall include those measures determined to be cg@shmentof facilities which have an existing groundwater moni
effective. toring system. Groundwater monitoring may fegjuired on a
(L) An analysis of innovative and alternative treatment pr@éase—by-caséasis for facilitieswhich do not have existing
cesseand techniques that reclaim and reuse wateductively groundwatemonitoring systems. The monitoring data shall be
recyclewastewater constituents, eliminate the disgharf pollu  reviewedafter 1 year and the departmshall determine whether
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groundwatemonitoring should be continued or not. Any groundnonstructuralprovisions include but are not limited to staging
water monitoring wells which are no longer necessary shall Bacilities as well as developing and enforciagd use regulations
abandonedh accordance with ch. NR 14thd documentation of andenvironmentally protective regulations.

well abandonment shall be provided to the department. (f) Documentation.Sources of information used to describe
(3) CONTENT OF AN ENVIRONMENTAL ASSESSMENT. An ade  the existing environment and to assess future environmental

quateenvironmental assessment must be an integral, though idiempactsshould be documented. In addition to the department,

tifiable, part of any facilities plan submitted to the departmeiiesesources should include regional, state and federal agencies

undersub. (1). The information submitted in the environmentalith responsibility or interest in the types of impacts listed in par

assessmenwill be used by the department for determininga). In particular the following agencies should be consulted:

whetheror not an environmental impact statement is necessary 1. | ocal, and regional land use planning agenciesaaea

The analyses that constitute an adequate environmental -assggge waste treatment management planning agencies for assess

mentshall include: mentsof land use trends and population projections, especially
(a) Description of the existing enemment without the pject.  thoseaffecting size, timing, and location of facilities;

This shall includefor the delineated planning area a description > The HUDregional ofice if a project involves a flood risk

of the present environmental conditions relevamiéoanalysis of oreaidentified under the FlooBisaster Protection Act of 1973
alternatives or determinations of the environmental impadtseof (Pub.L. 93-234);

proposedaction. This description shall include, lmatt be limited 3. The state coastal zone management agénavcoastal
to, discussions of the following topics where applicable pam : fected: g genayc

ticular study: surface and groumchter quality; water supply and zoneis atected, . . .
use;generahydrology; air quality; noise levels; eggrprodue 4. The secretary of the interior or secretary of agriculture, if
tion and consumption; land use trends; population projectiorfsWild and scenic river is f@icted;

wetlands,floodplains, coastal zones and other environmentally 5. The secretary ahe interior or secretary of commerce, if
sensitiveareas; historiand archaeological sites; other related threatened or endangered speciesfectdd;

federalor state projects ithe area; and plant and animal commu 6. The fish and wildlifeservice (department of the interior),
nitieswhich may be décted, especially those containing threatthe department of commerce, and the U.S. army corps of engi
ened or endangered species. neers,f a wetland is dected.

(b) Description of the futer envibnmentwithout the poject. (4) PuBLIC HEARING. Municipalities shall holdat least one
Thefuture environmental cqndltlons with the no project alternrpub”c hearing before facilities plan is adopted. A copy of the
tive shall be forecast, covering the same areas listed.i@par facilities plan should be available for public review before the

(c) Evaluation of alternativesThis discussion shall include hearingand at théearing, since these hearings provide an eppor
acomparative analysis of feasible options argystematic devel tunity for public comment on the issues associated with the-facili
opmentof wastewater treatment alternatives. The alternativéigs plan.
shallbe screened witlespect to capital and operating CoStS; Sig  (5) CoNTENT OF AN INFILTRATION/INFLOW ANALYSIS. (a) The
nificant primary and secondary environmentdeefs; physical, jnfiltration/inflow analysis shall demonstrate whether or not
legal or institutional constraints; and whether or not they meet regy cesgnfiltration/inflow exists in thesewer system. The analysis
ulatory requirements. Special and induced impacts such as deyey)| identify the presence, flow rate, atype of infiltration/ir
lopment. The reasons for rejecting any alternatiskall be pre oy conditions, which exist in the sewer systems.

S?Qé?udd'gobayd?é}fgiotﬁ 0?2%’1 ;'tge?r']f;ﬁ/gt .errr‘]\é'g)r?;?yes?stb;noﬂ'ésco (b) For determination of the possible existence of excessive
sider,when relevant to the project: ’ [ﬁflltratlon/mﬂoyv, the analysis shall include an estimate of the
! . ) . .. ... costof eliminating the infiltration/inflow conditions. These costs
__ 1. Flow andwaste reduction measures, including |nf|Itrat|ongha” be compared with estimated total costs for transportation and
inflow reduction; treatmentof the infiltration/inflow This determination shalile
2. Alternative locations, capacities, and construction phasifgadeat several levels of infiltration/inflow removal.
of facilities; _ _ _ (c) If the infiltration/inflow analysis demonstrates the exis
3. Alternativewaste management techniques, including-tregenceor possible existence of excessinditration/inflow and the
mentand dischage, wastewater reuse and land application;  specific sources of excessive infiltration/inflow have not been
4. Alternative methods for disposal of sludge and other-resigddequatelydentified, a sewesystem evaluation survey shall be
ual waste, including process options and final disposal optiongonductedn accordance with sub. (6). A detailed plan for the
5. Improving efluent quality through more fifient opera  sewersystem evaluation survey shaé included in the infiltra

tion and maintenance; tion/infl_ow analysis. The plqn shall outline the tasks to be per
(d) Environmental impacts of the uosed action.Primary ~formedin the survey and their estimated costs.
andsecondary impacts of the proposed action shaleseribed, (d) The department may waive the requirements of pars. (a)

giving special attention to unavoidaliepacts steps to mitigate through(c) if the owner can demonstrate to the departsisatis
adversempacts, any irreversible or irretrievable commitments déction the obvious existence or nonexistence of excessive
resourceso theproject and the relationship between local shoitfiltration or inflow, or both. The information necessary for this
termuses of the environment and the maintenance and enharmtmonstratiormay include infiltration and inflow estimates, per
ment of long term productivity The significance of landse capitadesign flows, ratio of total flow to dry weather flosubic
impactsshall be evaluated, based current population of the metersof infiltration per centimeter diameter per kilometer of
planningarea; design year population for the service area; pgipe per day (gallons of infiltration per inch diameter per mile per
centageof the service area currently vacant; and plans for stagiday), bypassing, and other hydrological and geological factors.
facilities. Special attention should be given to induced changesTihe department may require tiidormation be expanded to meet
populationpatterns and growth, particularly if a project involveghe requirements of pars. (a) through (c) if this demonstration is
somedegree of regionalization. inconclusive.

(e) Steps to minimize adverse effecthis section shall (6) CONTENTOFA SEWERSYSTEMEVALUATION SURVEY. (@) The
describestructural and nonstructural measures, if anthe facit  sewersystem evaluation survehall determine the location, esti
ities plan to mitigate or eliminatgignificant adverse fefcts on the matedflow rate, method of rehabilitation and cost of rehabilita
humanand natural environments. Structural provisions includen versus cosof transportation and treatment for each defined
butare not limited to changes in facility desigize, and location; sourceof infiltration/inflow.
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(b) Thereport shall summarize the results of the sewer system c. \ertical and horizontal gradients.

evaluationsurvey In addition, the report shall include: d. Groundwater quality
1. Ajustification for each sewer section cleaned and-inter e, Presence of groundwater divides and barriers.
nally inspected; and f. Presence and extent of perched groundwater

2. A proposed rehabilitation program for the sewer system to ¢ Mounding calculations.

eliminateall defined excessive infiltration/inflaw (c) Soil investigation. The soil evaluation may be performed

(7) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWAGE i conjunction with the hydrogeological evaluation; howgver
TREATMENT PLANT PROJECTS. In addition to the requirements of ch.gachevaluation shall be performed hyperson who is qualified
NR 108 and ss. NR1D.06 and 10.07, the following requirements 4 herform the evaluation. The following site—specific soil infor
shallbe adhered to for submission of plans for sewage tre""tmﬁi’tftionshall be submitted as a part of the facilities plan for land
plants. _ _ disposalsystems;

(a) Overall plan. A plan shall be submitted which shows the 1 5ol borings and sampling performed in accordance with
sewagdreatment plant in relation to the remaindéthe system. g5 NR 110.24 (3) (d) and10.24 (4) (d), and test pit analyses. The
Sufficient topographic features shall be included to indidete oneboring per acre minimum of s. NR@24 (3) (d) 4. doesot
location with respect to streams and the paiftdischage of applyto spray irrigation, ridge and furrqwr overland flow sys

treatedeffluent. tems. A soil analysis may be required a case-by-case basis for
(b) Layout. A general layout plan shall be submitted whicland disposal systems. Th#SDA soil classification system shall
includes: beused for spray irrigation systems, ridge and furrawd over
1. A contour map of the site; land flow systems.
2. The size and location of plant structures; 2. Soil descriptions, including soil profile, stratification,

3. A schematic flow diagram indicating the various p|an:§I0pe_,soiI moisturecontent, continuitystructure, texture, relative
units: ensityand depth to groundwater and bedrock.

4. Pipina details including pining arrangements for bypassing 3+ S0il analyses shall be performed on the zone of soil which
individuarl)ur?its 9 PIping g yPassIh provide treatment of the wastewatéfhe department may

: N quirethat the analyses include any or all of the following: grain
5. The materials handled and the direction of flow throu ze analyses, hydrometer analyses, field and laboratory horizon

eachpipe; . . tal and vertical permeabilitie#tterbeg limits, soil pH, cation
6. The hydraulic profiles for sewage and sludge flows;  exchangecapacity bulk density and relative densiporosity soil
7. Soil conditions at the site. nutrientcontent, and ganic matter content.
(c) Detailed plans. Detailed construction plans shall be sub 4. In-field infiltration rategmeasured at the proposed eleva
mitted which include: tion of application).
1. The location, dimensions, elevations and details of all 5. A description of the soil testing methods used.
existingand proposed plant units; 6. Depth to bedrock.
2. The elevation of high and low water level in the receiving 7. Type and nature of bedrock.
stream; History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis

inti i ter December1978, No. 276, &f1-1-79; am. (1) (b) 4. and (2) (h), €2) (n) to (q)
3. An adequate descriptiaf all features not covered in the ;28 rRRs S m Lt s 1083, No. 326, &f3-1-83.am. (2) (h) 5. and 6. er

specifications. (2) (r) and (8), RegisteNovember1990, No. 419, &f12-1-90; am. (2r), Register

April, 1994, No. 460eff. 5-1-94; am. (2) (r), Registevlarch, 1995, No. 471, fef
(8) ADDITIONAL FACILITY PLANNING REQUIREMENTSFOR LAND 4-1-95;correction in (1) (j) 2. made under s. 13.93 (2m) (b) 1., Stats., Re§eger

DISPOSAL SYSTEM ALTERNATIVES. (a) General reqUir_emeans-ln tember,1995, No. 477orrections in (2) (f), (j) 1., 4intro.), and (4) (c) 1., were made
additionto the requirements of sub. (1), a report including a saiders. 13.93 (2m) (b) 7., Stats., Regisiday, 2001, No. 545CR 09-123: am. (2)

investigationand a hydrogeologic evaluation shall be submittel 2 3- b-. 4. b. and (8) (b) 2. Register July 2010 No. 655, eff. 8-1-10.
aspart of the facilitieplan for a land disposal discharalternati
ve. The report shall detail the styipes, characteristics, variabil p
ity and pe?meabiIitytopographygroundwater conditionand (1) FACILITIES PLANSFORSEWERPROJECTS. FOr sewer prIOjects the
quality, and other characteristics of the disposal s8eil boring facilities plan_ shall |nclu_de the fo_IIo_wmg |nforma_t|on.. . .

and test pit logs and sahalyseshall be provided. Wstewater __(2) Description. A brief description of the project; including
characteristicsvhich may influence the design of the dispegal tS 9eographic location and any necessary reference maps or
temshall also baliscussed. Water supply qualitylocal ground ~ €Xhibits; _ o

water use, and potential impacts of the facility on groundwater (b) Topography.A brief description of the topography of the
quality shall be included. generalarea with specific reference to taea serviced by the pro

(b) Hydrogeological investigation.1. A hydrogeological POSedsewer; o o _
investigationshall be included as part of the facilities plan. The (€) Soil investigations. A description of the extent of soil
analysisof the hydrogeological information shall be done by #Vvestigationsincluding information on rock likely to be enceun
hydrogeologistpr other qualified person. The investigation shafered. In addition, that portion of the proposed sewer wisch
includeboth regional andite—specific hydrogeological informa below high ground water level shall be indicated;
tion. (d) Flooding. A designation of any portion of tiproposed

Note: The skills and knowledge required of a hydrogeologist masitgnittals ~ sewer which is located within the floodway or floodplain as

underthis chapter include: the ability to apply hydrogeolqmiaciples and practices gefinedin ch. NR 1.6. All projects shall conform to the require
to the siting, design and operation of ladigposal systems; knowledge of contami

nantsassociated with land disposal of wastewategir transport mechanisms and mentsof ch. NR 16;
fate in the environment; familiarity standards; and proficiencythie design of (e) Wetlands. A statement indicating whether the proposed

groundwatemonitoring systemgor defining the physical and chemical characteris : ;

tics of groundwater flow A soil scientist or other environmental scientist who car?ewerwIII pass through a wetlands aremd the approximate

demonstrat¢he above skills and knowledge, as reflected in submittals made un@greageof the wetland,;

this chaptershall be deemed a *qualified person”. _ _ () Population. Population growth rate (annual) based on the
2. The following site-specific groundwater information maynostrecent data for the municipality;

berequired as part of the facilities plan fand disposal facilities: (g) Sewer service an. If the sewer project is tributary to a

a. Depth to highest anticipated groundwater elevation.  treatmentplant for which a service area that has been delineated
b. Groundwater flow directions and rates of flow asa part of an approved areawide waste treatment management

NR 110.10 Sewage collection system projects.
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plan, indicatethe location of the sewer on a map of the service 3. The use of an appropriate peak flow factor that decreases

area; as the average daily flow to be conveyed increases.
(h) Downsteam overflows.A statement indicating the num  (3) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWER

ber and location of overflows and bypasses in the sewer systernpJecTs. In addition to the requirements of ch. NR 108 and ss.
(i) Description of teatment facilities.A brief description of NR 110.06 and 10.07 plans and specifications for proposed

the type of treatment facility indicating the ability of the facilitysewerprojects shalinclude a plan and profile view of all proposed

to handle the sewage of the proposed project during both wet &a@istruction. The plans and profiles shall show:

dry weather conditions; (a) Location. The location of existing or proposed streets and
(i) Costs. A discussion of the estimated capital costs and whef@Wers;

anentire sewerage system is being installed, the estimated annugb) Streams and water surfaces.he location and 100 year

costto the user of the system; flood elevationof all streams and water surfaces relevant to the
(k) Basis of designThe following data shabe provided for Project;

the proposed project: (c) Elevations. The line of the ground surface, the invert and
1. Design period; surfaceelevation at each manhole and the grade of the sewer

2. Population densities per acre and total population serv@gtweeneach adjacent manhole. Basemelevations shall be
3. Area served by pbroposed sewers in acres: notedon the plans or the designing engineer shall stateathat

' i Yy prop S ' sewersare suficiently deep to serve adjacent basements except
4. Per capita sewage contribution expressehas/erage and yhere otherwise noted on the plansVhere gravity basement

maximumvalue, include basis for this determination; drainageto the proposed sewer will not be possible for existing
5. Infiltration; buildings, the buildings’ owners shall be so advised prior to-con
6. Industrial waste contribution; structionof the sewers;
7. Design flow rates as expressed as average and maximurfd) Pipe size and material. The pipe size, material, pipe
values; strengthand bedding class shall be shown on the piauris the
8. Size of pipe, grade, velocity and maximum capacity ~ SPecifications; _
(L) Environmental assessmerithe department magquire (e) Manhole spacing.The length of sewer between the man

the submittal of an environmental assessment meetig Nolesshall be shown on the plans; .
requirementsf s. NR 10.09 (3) for lage or complex sewer proj ~ (f) Special featurs. The locations of all special features
ects,for those projects which are proposed to be constructedifgludinginverted siphons, concrete encasements, elevated sew
environmentallysensitive areas, or for projects which involve sigers,and other features as appropriate;
nificant public controversy (g) Existing structues. The location of all known existing

(2) STAGING OF INTERCEPTORS. (@) Since the location and structuresand utilities which might interfere with the proposed
length of interceptors will influence growth, interceptautes —construction, particularly all water mains, gas mains, storm
andstagingof construction shall be planned carefully and shall k#ains,and other pertinent structures;
consistentvith approved areawide waste treatment management(h) Special drawingsSpecial detail drawings made to a scale
plans,growth management plans and other environmental laws.clearly show the nature of the design shall be furnishsdaw

(b) The staging period for interceptor construction and-intefhe following:
ceptorpipe sizes shall be costfegdtive. A 20 year staging period 1. Stream crossings with elevations of the stream bed and of
shallbe analyzed. Other staging periods, nabtceed 40 years, normaland extreme high and low water levels;
may also beevaluated. The cost-fettiveness analysis shall con 2. Details of all special sewer joints and cross—sections;

siderthe following factors: 3. Details of all sewer appurtenances such as manholes, lamp
1. Cost. holes,inspection chambers, inverted siphons and elevated sewers.
a. Capital cost (present and future). History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis
. . ter, Decemberl978, No, 276, &1-1-79; r and recr(2), RegisterFebruary1983,
b. Operation and maintenance cost. No. 326, ef. 3-1-83.
c. Salvage value. ) ]
2. Primary environmental impacts. NR 110.11 Sewage lift stations. (1) FACILITIES PLANS
. ) . . . FORSEWAGELIFT STATIONS. The facilities plan shall include the fol
a. Short-termdisruption of trafic, business and other activi

lowing:

ties. . - .
b. Destruction of flora and faun (a) Contributory aea. A description othe extent of the exist
: e_s uctio _O ora a ) au a._ ing and proposed contributory area with reference to a general
¢. Noise, erosion and sedimentation. ~ systemmap as well as description of the areas of probable future
d. Destruction of, or impact on, wetlands and floodplains.expansiorof the contributory area.
3. Secondary impacts. (b) Location. The location othe proposed lift station, force
a. Pressure to rezome otherwise stimulate unplanned develmainand point of dischge to the existing sewer system. In addi
opment. tion the report shall discuss the capacity available in the existing
b. Pressure to accelerate grovith quicker recovery of the downstreansewer to handle the additional flow .
nonfederalshare of the interceptor investments. (c) Flooding. A statement indicating whether the proposed lift
c. Effects on air quality and environmentally sensitweas Stationis in a floodway or floodplain as defined in ch. NE61
by cultural changes. All projects shall conform to the requirements of ch. N& 1

4. Other nonmonetary impacts including implementation (d) Basis fordesign. The design data for the proposed project
capability,operability performance reliability and flexibility including the following:

(c) The estimation of peak flows in interceptors shall be based 1- Désign .period; - .
uponthe following considerations: 2. Population densities per acre and total population served;

1. Daily and seasonal variations of pipe flows, the timing of 3. Area served in acres;
flows from the various partsf the tributary area and pipe storage 4. Per capita sewage contribution expressethas/erage and
effects. asa maximum value;

2. The feasibility of df-pipe storage to reduce peak flows. 5. Infiltration;
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6. Industrial waste contributions; determined by applying one of the following peak flow factors to
7. Design flow rates expressed as average and maximum V&g average design flow:
ues;and 1. 250% of the average design flow for interceptamajn
8. Design head conditions. (trunk) sewers, and sewage outfall pipes; or
(e) Essential featwes. A description of the essential features 2. 400% of average design flow for submain and braegh
of construction and operation of the proposed stations. ers.

(f) Costs. Discussion of the estimated capital costimated  (d) Protection of water suppliesl. Sanitarysewers shall be
annualmaintenance cost, and estimated annual cost to the avelgggtedwith a minimum separation distance of 60 meters (200
userof the system; feet) from any community water system wellaccordance with

(g9) Environmental assessmenthe department may requirech. NR 811L. A lesser separation distance may be allowed where
the submittal of an environmental assessment meetirey the sanitary sewer main is constructed of water main materials and
requirement®f s. NR 10.09 (3) forlarge or complex lift station joints and pressure tested in accordance with ch. NR'é{uire
projects, for those projects constructed in environmentally-sengjents. When sanitary sewers are proposed to be laid wéin
tive areas offor projects which could involve significant pUb“Cmeters(ZOO feet) ofa community water system well the location
controversy. of the well shall be shown dhe design plans. The separation dis

(2) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWAGE  tancebetween a community water system well and a sanitary
LIFT STATIONS. In addition to the requirements of ch. NR 108 angewermain may not be less than 50 feet.

ss.NR 110.06 and 110.07, the following requirements shall be

adheredo for submission of construction plans and specificatioqs 2&. ?anltaryfsle%/v erstshall 5b0e floc;at(fed with a nt1|n|mLt1m septara
for sewage lift stations: ion distance o meters (50 feet) from private water system

(a) Location plan. A location plan shall be submitted showingwe”S or any other wells subject to ch. NR 812.

the tributary area, the municipal boundaries within the tributary 3- Horizontal and vertical separation of sewers from public
areaand the location of the lift station and force main, and all-perfyatermains shall comply with the requirements of s. NR.81.
nentelevations; Horizontaland vertical separation of sewer from private water lat
(b) Detailed plans.The detailed lift station plans shall showeraisshall comply with the requirements of s. Comm 82.40 (8) (b).
the following, where applicable: 4. Cross—connections witbublic and private water supply
1. The location and the topography (using a contour map)fstemsare prohibited.
the property to be used; (2) DEsIGN REQUIREMENTS. (a) Diameter. 1. Conventional
2. The station detailand all appurtenant equipment includingjravity sewer may not be less than 20 centimeters (8 inghes)
pumps, sump pumps,_heatersg_entilation equipment, valving, diameter.
accesdadder intermediate landings, and wet well; 2. Gravity sewers with diametelesss than 20 centimeters (8

3. The elevation of high water at the site, including the maxnches)which are intended to transport septic tarflkieft will be
mum elevation of sewage ithe collection system in the event ofevaluatedbn a case—by-case basis.

powerfailure at the station. :
History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis (b) Depth. Sewers shall be dGSIQned deep enoth to prevent

ter, December1978, No. 276, €f1-1-79. freezing and, where economically feasibl®, provide gravity
basemendrainage for sanitary wastes.
NR 110.12 Owner approval requirement. If the engi (c) Slope. 1. Conventional gravity seweshallbe laid with

neer submitting plans to the department for approval is not afiform slope between manholes. All sewers shall be designed
employeeof or has not been retained by the owner of the seweraggy constructed to give average velocities of not less than 60
systemfor which the plans are submitted, written acceptance @éntimetersper second (2.0 feet per second) when flowing full.
thefinal plans by the owner shall be requigebr to submission The minimum slopes shown ireble 1 shall berovided. Slopes
Ofl\lt(t]tg' Iel)?gfa:m? Itehigeeaaizterirs]r?er:;ned by a developer to design sewer exte lessthan 0.4% may bpermitted for 20 centimeter (8 inCh) SEWErS.
sionswhich will bepcdnnectedgto a municipal gystamj W‘r)nch will egentually be qn such case§, howeyene slope may not be less taB@%. The
32’;;3,% mtsesrgggigiﬁz;l'iatﬁ%(\e/ e;:Imns, must be accepted by the municipality before ttdepflrttmgﬂwtlll a;lppr_ov?e these s?wemly when ihteh OV\Im;;nem
; ! : onstratestha sical circumstances warrant the le e.

History: Ct. RegisterNovember1974, No. 227, éf12-1-74. Furthermoreﬂgp)r/oval will not be granted until thepartment
hasreceivedwritten assurance from the operating authority that
the authority will provide the additionahaintenance which may
resultfrom the sedimentation due to decreased velocities.

NR 110.13 Sewer design criteria. (1) GENERALDESIGN
CONSIDERATIONS. (a) Separation of sewersNew systems, or
extensiongo existing systemsyhich will serve presently unsew

eredareas shall be designed to exclude storm and other clear water Table 1
sourcesrom the sanitary sewer system. Minimum Slope
_ (b) Design basis.1. Sewag_e collection systems, exclusive of Sewer Size (ft./100 ft.)
interceptorsshall bedesigned in accordance with s. NRO110 20 cm) & 0.40
@) 25 cm) 10 0.28

2. Interceptors shall be designed in accordance with s. NR (25 cm) '
110.10(2) (a). (30 cm) 12 0.22

3. Extensions to existing sewage collection systems may be (38 cm) 18 0.15
designedassuming an averagesign flow rate of 378 liters (100 (46 cm) 18 0.12
gallons)pe.r capita pgr day . (53 cm) 27 0.10

(c) Design capacity Sewers shall be designed to cawken /

/ : - (61 cm) 24 0.08

runningfull, the peak desigfiows expected from domestic, com - — .
mercial,industrial and other sources, anélitration and inflow 2. Gravity sewers witla diameter less than 20 centimeters (8

Peakdesign flow shall be established usigsting sewage flow inches)shall be laid at uniform slopes between manholes and shall
or water useeecords, and records of infiltration and inflowhere bedesigned to provide didient flow velocities to prevent sedi
peakflow records are not available, theak design flow shall be mentation of septic tank solids.
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(d) Alignment. 1. Sewers with diameters lghan 91 centime (3) ManHOLES. (a) Location. Manholes shall be installed at
ters(36 inches) shall be laid with straight alignment between mathe end of each line, at all changes in grade, size or alignment, and

holes. at all pipe intersections.

2. The department may approve curvilinear seweith (b) Manhole spacing.1l. Manholes shall be located at intervals
diameters of 91 centimeters (36 inches)lager on a case— notgreater than 120 meters (400 feet) for sewers with diameters
by-casebasis. of 38 centimeters (15 inches), or less, and not greater than 150

(e) Increasing size When a sewer joirs lager one, the invert Mmeters(500 feet) for sewers with diameters of 46 centimeters (18
of the smaller sewer shall be laid at the elevation necessary¥ghes)to 76 centimeters (30 inches). Distances up to 180 meters
maintainthe same engy gradient. (600 feet) may be approved in cases where the sewer system

(f) Velocity. Where velocities of greater than 4.6 meters pgyvnerhas cleaning equipment which can reach this length.

second(15 feet per second) are attained, special provision shall be 2- Manhole spacing for sewers wittdmmeter greater than
madeto protect against displacement or erosion. 76 centimeters (3@hches) shall be determined on a case—by-case

(9) Anchoring. Sewers on slopes of 20% or greater shall b%aS'S'

anchoredsecurely with concrete anchorstie equivalent, spaced  (€) Drop pipe. An outside drop pipshall be provided for a
asfollows: sewerentering a manhole where the invert elevation oktiter

sewer is 60 centimeters (2 feet) or more above the sprang

1. Not over 1 meters (36 feet) center to center on grades 2dc%the outgoing sewer The entire drop connection shall be

to 35%; encasedn the concretelnside drop connection may be approved
2. Not over 7.3 meters (24 feet) center to cemtegrades 35% on a case—by-case basis.

to 50%; and (d) Diameter. The minimum diameter of manholsisall be 1.1
3. Not over 4.9 meters (16 feet) center to center on grad@sters(42 inches).

greaterthan 50%. (e) Construction. Manholes shall be constructed of precast
(h) Trench width. Thewidth of the trench shall be digfent  concrete monolithic concrete, brick or block, or other approved
to allow the pipe to be laiend jointed properly and to allow thematerials. Fibeglass manholes may be approved ocase—
backfill to be placed andompacted as needed. The trench sidgg-casebasis. Fibeglass manholes may be approved for use in
shallbe kept as nearly vertical as possible. When wider trenchggh traffic areas provided the top sectiohthe manhole is not
aredug,appropriate bedding class and pipe strength shall be useddeof fiberglass.
Ledgerock, boulders, and Ige stoneshall be removed to pro () Flow channel. Theflow channel through manholes shall
vide aminimum clearance of 10 centimeters (4 inches) below agg made to conform to the shape and slope of the sewers.

on gach Sld? of the plpe.. . _ (9) Water tightness.Solid watertight manholeovers shall be

() Bedding. 1. Bedding classes A, B, or C, as described {fsedwherever the manhole tops may be flooded by streetfrunof
ASTM C12-09 shall be usddr all rigid pipe provided the proper o high water Where groundwater conditions are unfavorable,
strengthpipe is used with the specified bedding to support thganholesof brick or block shall be waterproofed on the exterior
anticipatedoad. with plastic coatings supplemented by a bituminous waterproof

2. Bedding classes |, Il, or lll, as described in ASTMoatingor other approved coatings. Inlet and outlet pipes shall be
D2321-09shall be used for all flexible pipe provided the propgbinedto the manhole with a gasketiekible watertight connec
strengthpipe is used with the specified bedding to support thi®n or any watertight connection arrangement that allovisrelif
anticipatedoad. ential settlement of the pipe and manhole wall to take place.

() Backfill. Debris, frozen material, lge clods or stones, (h) Cleanouts. For sewersvith diameters 20 centimeters (8
organicmatter or other unstable materials may not be used farches), or greatecleanouts and lampholes may not be used as
backfill within 60 centimeters (2 feet) of the top of the pipe. Backubstitutesfor manholes. The department may allow cleanout
fill shall be placed in such a manner as not to dighehlignment insteadof manholes when the sewer diameter is less than 20 centi
of the pipe. meters(8 inches).

(k) Construction quality testingl. Groundwater infiltration (i) Manholes for sewers with diameters less than 20 centime
into sanitary sewer systershall be minimized. &sts for infiltra  ters (8 inches). Manholes shall be located at pipe intersections.
tion shall be specified in the construction specificatiofisis may The spacing of these manholes shall be determined on a case-
includeappropriate water or low pressure air testing. The leakage-casebasis.
outwardor inward (exfiltration or infiltration) may naéxceed (4) INVERTED sIPHONS. Inverted siphons magot have less
0.19cubic meters per centimeter pipe diameter per kilometer pean 2 barrels with a minimum pipe size of 15 centimeters (6
day (200 gallons per inch of pipe diameter per mile per day) fiches)andshall be provided with the necessary appurtenances
any section of the system. An exfiltration or infiltration test shafor convenient flushing and maintenance. The manholes shall
be performed with a minimum positive head of 60 centimeters l{aveadequate clearance fiadding. Sufcient head shall be pro
feet). The air test, if used, shall, at a minimum, confarthe test vided and pipe sizes selected to secure velocities tfast 91.5
proceduredescribed in ASTM C828-06 for clay pipeSTM  centimeterper second (3.0 feet per second) at average flows. The
C924-02(2009) for concrete pipe, or ASTM F1417-92 (2005) fahlet and outlet details shall be arranged so that the normal flow
plastic pipe. The testing methods selected shaltelinto consid s diverted to one barrel, and so teéher barrel may be removed
erationthe range in groundwater elevations projeetedithe situ  from service for cleaning.

ationduring the test. (5) MATERIAL SPECIFICATIONSFOR SEWERCONSTRUCTION. (8)

2. Deflection tests shall be performed for all polyvinyl ehloMaterials. Materials used in the construction of sanitary sewers
ride pipe installations. The deflection test shall be performeghall be restrictedo the following: concrete, vitrified clagteel,
using a rigid ball or mandrel, and shall be performed withoductileiron, polyvinyl chloride (PVC), acrylonitrile—butadiene-
mechanicapulling devices. If deflection testing occurs within 3Gtyrene(ABS) composite, fibglass reinforced-PVC composite,
daysof placement of the finddackfill, deflection may not exceed and high density polyethylene (HDPE) pipe. Other pipe material
5%. Maximum deflection may not exceed 7.5% when testingill be considered on its merit and may be approved by the-depart
occursmore than 30 days after placement of the final backfill. ment. Where an approval is issued for a restricted or experimental
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use,the department may require a construction inspection reposiedin grinder pumps shall meet the following minimuosguire
andannual reports including television inspection of the systements:

asa condition of its approval. 1. Polyethylengipe and joints which meet the requirements
(b) Quality. All material used for sanitary sewer constructiof ASTM D2239-03 (minimum class 160) may be approved on
shallbe free from defects that impair service. acase-by—case basis depending on the expected system pressure

(c) Labeling. Each length of pipe and fitting used in a sanitarfglativeto the pipe working strength. Solvent weld, butt fusion, or
sewershall be stamped or indelibly marketth the manufactur €lastomerigoints will be acceptable.
er'sname or mark. 2. For ABS pipe, solvent weld or elastomeric joints will be

(d) Material selection.Pipe material selection shall recognizeéicceptable.
the design conditions of the sewer installation. Factors which 3. Polyvinyl chloride pipe and joints shall meet tieguire
shallbe considered include depth of cqwmil types, loading on mentsof ASTM D2241-09 (minimum class 160). Solvent weld
pipe,and corrosivity or elastomeric joints will be acceptable.

(e) Nonpressug pipe. All nonpressure sewer pipe shall have History: Cr. RegisterNovember1974, No. 227, &f12-1-74; am. (2), Register
suficientstrength to withstand the loads which will exist. Tole  DecSTPe(IST8 N0 276 €L 79 rand ecmegisyr ety 1o o, 26,
lowing are minimum standards for nonpressure pipe: tember,1995, No. 477¢orrections in (1) (d) 2. and 3. were made under s. 13.93 (2m)

1. Concrete pipe shall meet the requirements of ASTP 7, Stats. Registdvlay 2001, No. 545CR 09-123: am. (1) (d) 1., 2., (2)), (k)
C14-07,C76-10. or C655—09: &n (5) (a) and (e) to (h) Register July 2010 No. 655, eff. 8-1-10.

2. \ﬁtrified clay pipe shall meet the requirements of ASTM NR 110.14 Sewage lift stations design criteria.
C700-09; ) ] (1) GENERAL. (a) Applicability. Lift stationsmay be approved
3. Steel pipe shall meet the requirements\WW#A C200-05; when gravity sewersare not feasible or economical to transport
4. Ductile iron pipe and fittings shall meet the requirementbe same design quantities of sewage.
of ASTM A746-09; (b) Design eport. A designreport shall be submitted with
5. Polyvinyl chloride sewepipe shall meet the requirementsplansand specifications for aflew sewage lift stations as well as
of D3034-08 or ASTM F679-08; the major rehabilitation of existing lift stations. Maljifir station
6. ABS composite sewer pipe shall meet the requirensénts'€habilitationmay include, but is not limitetb, replacing pumps.
ASTM D2680-01(20009). with larger units or changing the type of lift stations. The design
; ; TR tshall comply with the facilities planning requirements of s.
(f) Joints for nonpessue pipe. The methoaf making joints f€PO" : . !
andthematerials used shall be included in the specifications a l.]#o']lz ang shall contain the detailed design calculations
meetthe minimum standards in subds. 1. to 5. Sewer joints sHEff It station design capacity . . .
be designed taninimize infiltration and to prevent the entrance (2) DESIGN CONSIDERATIONS. (@) Location. 1. Lift stations
of roots. Joinmaterial shall be of such a composition as not to #ieay be constructed in floodplains provided the floodproofing

adverselyaffected by the sewage. requirement®f ss. NR 16.16 and 16.17 are met.
1. Rubber gaskepints for concrete sewer pipe shall meet 2. Where practical, lift stations shéi located dfthe trafic
ASTM C443-05ael. way of streets and alleys.

2. Resilient joints for vitrified clay sewer pipe shall meet 3. Lift stations shall be located with a minimum separation
ASTM C425-04 (2009). distanceof 60 meters (200 feet) from community water system
3. Steel pipe joints shall meet the requirements\wwa  Well, and a minimum separation distance of 30 meters @)
C200-05. from a private water welbr any other well subject to ch. NR 812.

rﬁ\ lesser separation distance from a community water system well
gwgay be approved if hydrogeologic information is provided to the
partmento indicate the lesser separation distance would pro
vide adequate protection of a well from contamination. When a
- . . ) -~ lift station is proposed within 60 meters (200 feet) of a community
joints or by type OR mechanical-seal joimeeting the requife \atersystem well, or 30 meters (100 feet) of private waselts
mentsof ASTM D2680-01 (2009). _ or any other well subject to ch. NR 812, the location of the well
(9) Pressue sewer pipe and jointsAll pressure sewer pipe 10 shallbe shown on the engineering plans. Gravity or pressure sew
centimeterg4 inches) or lager shall meet the following minimum ers connecting to lift stations shall be separated from water supply

4. Polyvinyl chloride sewer pipe shall be joined by solve
weld joints or by elastomeric joints which have been approved
the department.

5. ABS composite sewer pipe shall be joined by solweid

requirements: wells in accordance with s. NRLQ.13 (1) (d).

1. Ductile iron pipe and joints shall meet the requirements of (b) Design capacity 1. Pumping rates for lift stations integral
AWWA C151. to collection systems shall be determined in the same manner as
2. Steel pipe and joints shall meet the requiremem8\&VA  the flows for the sewers contributory to the lift station and in

C200-05. accordancevith the provisions of s. NR10.11 (1) (d).
3. Concrete pipe and joints shall meet the requirements of 2. Pumping rates for lift stations which operate as part of sew
AWWA C300-04. agetreatment facilities shalle determined in the same manner as

4. Polyvinyl chloride pipe and joints shall meet the requirdéhe design flow for the treatment facility in accordance with s. NR
ments of AWWA C900-07 (minimum class 150) or ASTM 110.15(4) (c).
D2241-09(minimumclass 250). Solvent weld joints may notbe 3. Where possible, the pumping rate shall be designed
used. approximatethe peak hour influent design flow rate to the lift sta
5. Fibeglass reinforced—polyvinyl chloride compositipe tion. For main lift stations or lift statioresssociated with treatment
andjoints shallmeet the requirements o¥\AWA C950-07 (mini  facilities, or in cases where Ige fluctuations of flow are known
mum class 250). Eight an@i0—inch pipe shall have minimumto occur the use of variable speed pumps, or multiple constant
category3 stiffness as defined in ASTM D2996-01 (2007) elspeedpumps may be required by the department.
Fourand 6—inch pipe shall have a minimum category thesb (3) GENERAL DESIGN REQUIREMENTS. (a) Type. Sewage lift
as defined in ASTM D2996-01 (2007). stationsin general use fall into 7 types: wet well/dry well, sub
(h) Small diameter mssue sewer pipe and jointsAll pipe  mersible,suction lift, screw pump, pneumatic ejectarinder
andjoints 8 centimeters (3 inches) in diameter or smaller to pempand septic tank #fient pump.
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(b) Structural featues 1. Dry wells, including their super mittent operation is used. The manual lighting and ventilation
structure shall be completely separated from wet wells. Commawitchesshall override the automatic controls.

walls shall be gas tight. 4. The fan wheelor ventilating hazardous areas shall be fab
2. Provisions shall be made in all types ofdifations to facili  ricatedfrom nonsparking material.

tateremoval of pumps, motorand other mechanical and electri 5. Mechanical ventilation for wet wells shall providdestst

cal equipment without entry into the wet well. 12 completeair changes per hour if ventilation is continuous and
3. Permanent ladders or steps mayb®provided in the wet atleast 30 complete air changes per hour if ventilation is intermit

wells with the possible exception bfiilt—in place lift stations, in tent. Air shall be forced into the wet well by mechanical means

which stairways in the wet wells may be approvetiére are spe ratherthan exhausted from the wet well.

cial maintenance needs physical conditions that prevent the 6. Mechanical ventilatiofior dry wells shall provide at least
provisionof necessary access by athier reasonable means. Ag completeair changes per hour if ventilation is continuous and
safemeans of access shall be provided to dry wells containiggleast 30 complete air changes per hour if ventilation is intermit

equipmentrequiring inspection or maintenance. If a dry well igent. For conserving heat in te lift stations, the department may
over 6 meters (20 feet) deep, arfset shall be made in the gpprovethe following 2 exceptions:

entranceladder withan intermediate landing at approximately
mid—depth Where an intermediate landing is used, the diame
of the landing area shall be at least 1.5 meters (5 feet), or an eqliv: :

alentlanding area shall be provided. Landisgsll be provided ®Mitchover to 6 complete air changes per hour

with a suitable barrier to prevent an individéraim falling past b. A continuousventilation system at a rate of 6 complete air
the intermediate landing to the lower level. changesper hour when the dry well is occupied and at a rate of 2

4. A caution sign shall be installed at top of entrances to W%cgmpleteaw changes per hour when not occupied.

wells. Thecaution sign shall provide a warning of the potential (d) Auxiliary equipment Al of the following auxiliary equip

for hazardous gases in a confined space and indicate that thapgtshall be installed in lift stations:

shallbe no entry without proper equipment and supervision. 1. All dry wells shall be equipped with automatic heaters. The
5. A sump pumgshall be provided in a dry well to removedepartmenmay waive this requirement iféan be demonstrated

leakageor drainage. The sump pump disgeiine shall be thatthe heabutput from the pump motors or controls isfisignt

equippedwith a check valve, and shall discpaabove the maxi {0 keep equipment in the dry well from freezing.

mum high water level of the wet well. A siphon break shajbize 2. The installation of dehumidifiers shall be considereclior

videdwhen thesump pump dischge line enters at the high waterundergroundry wells.

levelin the wet well. Pump seal water leakage shall be piped or 3. Running time meters shall be installed for each punag in

a. Intermittent ventilation with an initial ventilation rate 3@
t@tﬂmpleteair changes per hour for 10 minutes and automatic

channeled directly to the sump pit. lift stations. Where thdepartment determines that flow measure
6. All floors and walkways shalble sloped to a point of drain ment is necessary for the proper operation of the collection system
age. or treatment system, suitable devices for measuring, totalizing,

7. All wet wells shall be designed based on fill time and-mirfndrecording flow shall be installed.
mum pump cycle time. \th any combination of influent flows  (€) Electrical equipment Electricalsystems and components
andpumpingrate, the minimum pump cycle time shall be greatdicluding motors, lights, cables, conduits, switchboxes, and con
thanor equal to 5 minutes. The total fill time between pump drol circuits, which will be located in wet wells, or in enclosed or
andoff elevations irthe wet well, at average design flaway not partially enclosed spaces where hazardous concentrations of
exceed30 minutes to prevent septicity flammablegasesor vapors may be present, shall comply with the
8. The wet well floor shalhave a minimum slope of one toNEC requirements for Class 1, Group D, Division 1 locations. In

oneto the hopper bottom. The horizontal area of the hopper p@gdition,equipment located in the wet well shall be suitable for

tom may not be greater than necessar er installation and USeunder corrosive conditions. Each flexible cable shall be pro
functior?/ of suctic?n pipe intake or pumpﬁfr?l'gt. videdwith a watertight seal and separate strain refiefused dis

connect switch or equivalent circuit breaker located above ground
shall be provided for the main powéeed for all lift stations.
When the equipment is exposed to weathershall meet the
X - . requirementof weatherproof equipment.
" 1dO' _tI:;]xtertlrc])rz_of stetel Iactory b_wlt lift stations shall be-pro ¢ Duplicate units At least 2 pumps or pneumatic ejectors
videdwi C? odic protection against corrosion. . . shallbe provided in each lift statioBach pump or ejector shall
11. Interior of Stee! wet wells shall be. anted with a Sultablﬁa Capab|e of pumpmg the desigumping rate as determined by
waterproof epoxy coatingr water proof painting system or othetsyb. (2) (b). If 3 or more pumps are provided, they shall be
appropriatemethods to protect against corrosion. designedo meet expected flow conditions and shall be capable
(c) Ventilation. 1. All covered wet wells shall be vented to thef pumping the peak hour design pumping rate as determined by
atmosphereising an inverted “j” tube or other mearsdequate sub.(2) (b), with the lagest unit out of service. Where the lift-sta
ventilationshall also be provided for all dry wells. Wheredng tion will servenot more than 25 residential units, a single pump
well is below the ground surface, permanent mechanical ventita ejector may be used, provided that the station is designed to per
tion shall be provided. mit the installation of a future duplicate pumpegpector with no
2. A permanent mechanical ventilation system shall be pgructural changes.
vided in wet wells and submersible lift stations where routine (g) Pumps 1. All pumps, except grinder andleént pumps,
entrancas required to inspect or maintain equipmentall other shallbe capable of passirgpheres of at least 7.6 centimeters (3
casesportable mechanical ventilation equipmshall be avail inches)in diameterand pump suction and discharpiping shall
ablefor wet wells as required for entry to a confined space. beat least 10 centimeters (4 inchasfliameter The department
3. There shall be no interconnection betweentiewell and may allow theuse of pumps with a lesser solids handling ability
dry well ventilation systems. Switches for operation of ventild?rovidedthe pump is protectelnly a comminutgra mechanically
tion equipment shall be marked and convenietdbated. All cleanedbar screen, or other suitable equipment.
intermittently operated ventilating equipment shall be intercon 2. All pumps shall be nonclogging. Where a potential for
nectedwith the respective wet well or dry well lighting systemclogging exists, protection in the form of manual bar screens,
Consideratiorshall be given to automatic controls where intermechanicallycleaned bar screens, comminutors or other suitable

9. There may not be a connection between any poteddier
systemand sewage lift station which coyddtentially cause cen
taminationof the potable water system.
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means shall be provided. Bar screens and comminutors shaltheequipmentompartment. \&t well access may not be through

installed in accordance with s. NRQL16. the equipment compartmeand shall be at least 61 centimeters
3. Each pump shall be located that under normal operating(24 inches) in diameter or equivalent area.

conditionsit will operate under a positive suctitvead. Self- (d) Electrical. Float type displacement switches and €lec

priming or vacuum primed pumps with adequstietion lift capa  tronic transducers which are usedam,t wells shall comply with

bility are exempted from this requirement. the applicable requirements of sub. (5).

(h) Piping. 1. Each pump, except submersible, scorimder (5) SUBMERSIBLELIFT STATIONS. (@) Construction Submers
andeflluent pumpsshall be equipped with individual suction pip ible pumps and motors shall Hesigned specifically for raw sew
ing. Suction piping shall be as straight as possible. ageuse, and for total subngamce during operation, and shall

2. When suction elbows are used, the bell shall be placeemply with the applicable requirements of sub. (3), except as
abovethe floor of the wet well at a distance which is not greatgpodifiedin this subsection.
than 1/2 nor less than 1/3 the diameter of the bell. (b) Pump emoval Submersible pumpshall be readily

3. A suitable shutdfvalve shall be placed on each disgear removableand replaceable withoatewatering the wet well or
line, exceptfor screw pumps. A shufofalve shall be placed on disconnectingany piping in the wet well. Removaf one sub
eachsuction line of the dry well pump. A check valve shmll mersiblepump from the lift station may not interrupt the operation
placedon each dischge line between the shutafalve and the of other pumps in the station.
pump,except for screw pumps. Check valves shall be placed in(c) Electrical equipment 1. Electrical supplycontrol, and
horizontal sections of the dischge pipe, except for ball check alarm circuits shall be designed provide strain relief appurte
valveswhich may be placed in the vertical run. nances.All junction boxes containing terminals and connectors

4. \Valves may not be located in wet wells. shallbe protected fromorrosion by being located outside the wet

(i) Controls 1. Control systems shall be of the air bubble¥ell or through thaise of a watertight seal. Junction boxes for
type, the encapsulated float or displacement type, the ultrasorltotor power cable connections and for intrinsically safe _control
type, the pressure transducer type or capacitance probe type.Circuits shall meet the requirements of weatherproof equipment.

2. Thecontrol system shall be located away from the turbu 2. The motor control center shall lieatedoutside the wet
lence of incoming flow and pump suction. well and be protected by conduit seals or other appropriate mea

3. Provisions shall be made to automatically alternate tﬁgresmeeting the requirements of the NEC to prevent the-atmo

; : ; : here of the wet well from gaining access to the control center
ﬁ]usrgﬂz('jn use where multiple equivalent capacity pumps a[Slér)1e(a><plosion proof seals shall be located so the pump motor and

the level control floatswitches or transducers can be removed and

4. Al lit stations shall be equipped with an alarm system. The cqically disconnected at the respectjuaction box without
alarmsystem shall include audible and visual signals. The ala stroyingthe seal.

systemshall be activated in caseSpower failure, pump failure, 3 p A bl halldesianed for flexibilit
andat a predesignated high water level. It is also recommended > " UMP MOotor power cables shallEsigned tor fiexiility
thatalarm systems be activated in the event of unauthorized ergy Serviceability Ground fault interruption protection shall be
or other lift station malfunction. The department may require thBiovidedin accordance with the NEC requirements. Power cord
alarmsystemse telemetered to responsible authorities faar erminal fittings shall be corrosion-resistant and constructed in
mannerto prevent the entry of moisture into the cable, shall be

or main lift stations. : ) X ; )
) . . . . providedwith strain relief appurtenances, and shaldbsigned
(j) Force mains 1. At the design pumping rate, a cleansmﬁ) facilitate field connecting.

velocity of at least 61 centimeters per seconéeg per second) (d) Explosion pevention In order to minimize the potential

shallbe maintained. )= | h h ° .
L o for ignition of explosive gases in submersible lift stations, one of
2. A combination automatic air relief and vacuum valve or atﬁefollowing requirements shall be met:
g :

automaticor manual air relief valve shall be placed at each hi 1L level | b h that th
pointin the force main to prevent air locking. . Low waterlevel controls may be set such that the pump
motorwill remain totally submeyed at all times. The lift station

h ﬁ'd.wmen a ft()rcengi? entters th(tehgra\géy sev;/.er Tanhgl? hallbe equipped with a low water alarm in addition to meeting
shall dischage at a point not more than 60 centimeters (2 fegRq requirementf sub. (3) (i) 4., and which is distinguishable
abovethe spring line of the receiving sewer from the high water alarm

4. Friction losses through force mains shall be basetien 2. The pump motor may be rated for compliance with the

Hazenand Williams formula orother acceptable method. Th ; ; o
roughnesgoeficient “C” value used for design shall be noted oerli\lﬁ)céaet)i(ggs'on proof requirements of Class 1, GroujpDision

the design report. 6) W Constructi
Note: Whenthe Hazen and Wlams formula is used, the department recommendﬁ. ( ) ETWELL AND DRY WELL LIFT STATIONS. (a) onstruction

a“C” value between 100 and 125 be used for all pipe except plastic pipe. A “C” vaIuQeWEt welland dry well lift stations shall be de3|_gned Sp_eCIfI
betweer 20 and 140 is recommended for plastic pipe. When initially installed, for€ally for raw sewage use and shall comply with applicable

mainsmayhave a significantly higher “C" value. The lower “C" value (higherfeoef requirement®f sub. (3)except as otherwise provided in thissub
cient of friction) should be considered when calculating the aedesign conditions. ction

The higher “C” value should be considered when calculating the minimum head3® ) . . )

the pump operating range power requirements. (b) Electrical. When float type displacement switches or-elec

(4) SUCTION LIFT PUMPSORWET WELL MOUNTED LIFT STATIONS. tronic transducers are US_ed to Control the ||qU|d level in the wet
(a) Priming. Suction lift pumps shall be of the self-priming otvell, they shall comply witlthe applicable requirements of sub.
vacuumprimed type and shall comply with applicable require(5)-
mentsof sub. (3), except as modified in this subsection. (7) Screw PuMP STATIONS. (@) Applicability. Screw pumps

(b) Lift. The total dynamic suction lift mayot exceed 6.0 Maybe approved by the department on a case-by—case basis upon
meters(20 feet), unless the departmemproves pumps which submissionof appropriate manufacturerdata and the detailed
exceedhis specified limit based on certified pump performancéesigncalculations.
curves and detailed calculations which justify the higher heads. (b) Construction Screw pumps and motors shalldesigned

(c) Compartment separationThe pump equipment compart spec_lflcallyfor raw sewage use, and shall comply with applicable
mentshall beabove grade, partially recessed in the groundfer ofequirementof sub. (3).
setand shall be isolated from the wet well in a manner which will (8) PNEUMATIC EJECTORLIFT STATIONS. (@) Applicability.
preventthe humid and corrosive sewer atmosphere from enteriRgeumaticejectors may be approved by the departroera case—
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by-casebasis upon submission of appropriate manufacturer c. Level controls using float typdisplacement switches shall

dataand the detailed design calculations. be suspended in the wet well to facilitate maintenance.

(b) Construction Pneumatic ejectors shall be desigspekif 12. “Explosion prevention.’a. In order to reduce the potential
ically for raw sewage use, and shall comply with the applicabfier ignition of explosive gases in submersible grinder pump lift
requirementsf sub. (3). stations,one of the followingconditions shall be met: the low

waterlevel alarm shall be set such that the pump motor will remain
&Hally submeged at all times; the pump motehall be rated
explosionproof in accordance with NEC requirements of Class |,

(c) Compressors Multiple compressors shall lovided.
The compressors shall be sized to handle the maximum h

designflow with the lagest compressor out of service. ot ; .
g 9 P Group D, Divisionl locations; or the motor shall be listed as safe

(9) GRINDER PUMPLIFT STATIONS — DUPLEX. The department  4nqanpropriate for residential use by the Underwriters Laborato
may approve duplex grinder pump lift stations All duplex (ies Inc.

grinderpumpSIJiLt statiqbrz $al|| be cbzign@l aoe;:fi{i;al:y for;am b. In order to reduce the potential for ignition of explosive
sew?t%euseb mebfl plexgrin err[;urgp Ib glorsd tﬁ gasesin non-submersible grinder pump lift stations with non—
meetine sibmersibe pump requiréme sub. (5), and the o hinsion proof pumpmotors, the pump motor shall be com

non-submersibleéype duplex grinder pump lift statiors shall ; ;
comply with spplicab rquiremers o sub. (6), excert that tpi)lgegteh/olﬁgilggd from the wet well atmosphere in a separate gas

eachgrinder pump shall havea minimum 1/4-inch pump open- (11) EFFLUENT PuMPs The department may approve the
mgrﬂ%rdesa%h]ar@mppygli k;; hg lg[gén%t\;\),reg?r;igowe require- duplex and simplex dfuent pumplift stations for septic tank
pump P : o effluentin accordance with the applicable requirements of subs.
~ (10) GRINDERPUMPLIFT STATIONS— SIMPLEX. (a) Applicabil-  (9) and (10), respectively
ity. The department may approve simplex or individual grinder’ 12y Evercency operaTion. (8) General. Provisiors for
pumplift stations if no more than 3 residentiadits are ultimately emergencyperation o lift satiors $al be govided © preventthe
servedoy 1 pump. _ _ _ _ dischargesf raw or partially treatel ewage b a sirface wate or to
(b) Construction All simplex grinder pump lift stations shall 3 grourd surface and to preven sewage kackugs into basements.
be designed specifically for raw sewage use. $hemersible () | ift station equirementsOne of the following provisions
grinder pump shall be designed féotal submegence during ghallbe made to insure continued operation of each lift station:
operation. Both the submersible and the non-submersible type ;| An on-site generatowith automaticswitching and start
simplexgrinder pL.lmp stations shall comply with all of the foHowing equipment may be installedhe generator shall have Buf
Ing requirements: _ . . cientcapacity to meet the totalectrical demands of the pumps,
1. ‘Location.’ The location of the grinder pump stations angontrols, and auxiliary equipment.
pressureservice Iate_rals sha_II be shown on t_he plans. _ 2. An on-site gasoline or diesel engine driven puwith
2. ‘Flood proofing.” Grinder pump statiorscated in the automaticswitching and starting equipment may be installed. The
floodplain shall be flood proofed by constructing 2 feet above thgimpshall have a capacity equal to or greater than the lift station
100year flood elevation or by providing watertight covers.  peakdesign pumping rate.
3. ‘Pump removal.’ Grinder pumps shall be readily remov 3 A portable generator may be available for use at the fift sta
able without entry into the wet well or dewatering the wet wellijon, The generatahallhave sifficient capacity to meet the total
~ 4. 'Valving.’ a. All valving shall be accessible without entrylectricaldemands of the pumps, controls, and auxilegyip
into the wet well or dewatering the wet well. ment. Electrical connections shall be accessible without mainte
b. If a grinder pump station disclges to a common pressur nancepersonnel having to enter the lift station.
ized seweraredundant check valve shall be provided. Allvalves 4. A portable pump with a pumping capacity equal to or
including redundant checkalves shall be installed at the grindegreaterthan thelift station peak design pumping rate may be avail
pumpstation. If a grinder pump station disctums to a gravity ablefor use at the lift station. Quick disconnect fittings shall be
sewer,the redundant check valve is not required. usedto connect the portable pump to the suction and the digehar
5. ‘Ventilation.” All grinder pump stations shalk vented to line, and shall be accessible without maintenance personnel hav
the atmosphere either from the wet well or from the service laterig to enter the lift station.

6. ‘Accessibility’ No permanent ladders or steps shall be pro 5. The lift station electrical system may be connected to

videdin the wet wells. independentlectrical transmission rout&gich receive power
7. ‘Pump size.” All grinder pumps shall have a minimunfrom the same electrical grid network which supplies powérgo
1%—-inch pump inlet opening and disclger piping. lift station service area.

8. ‘Velocity” A minimum velocity of 61 centimeters (2 feet) 6. The lift station may be equipped with a holdfagility
per second shall be maintained in the disgeapiping during Which has a capacity to hold the average design flow for & mini
pump operation. mum period of 24 hours.

9. ‘Separation.” A minimum separation distance off@&t (c) Grinder pump and effluent pump lift stations. Emer
shall be maintained between the grinder pump lift station andgancyoperation ofduplex grinder pump andfifent pump lift
privatewell or any othewell subject to ch. NR 812. A minimum stationswhich serve more than 3 residential urskgll be pre
separationof 200 feet shall be maintained between the grindeided by one of the methods described in. gh}.
pumpstation anch community water system well in accordance 2. Emegency operatioprovisions for duplex grinder pump

with ch. NR 81. andeffluent pump lift stations may be waived for those stations
10. ‘Alarm.” Audible and visual high water alarm systenmwhich serve homes with private water supgjstems provided it
shallbe provided. is demonstrated to the department that the lift station wet well has
11. ‘Electrical.” a. The motor control unit shall be locatedhe capacity to hold theesidual water volume of the private water
outsidethe wet well. system.
b. All junctim boxes shall be locatel outside the wet well, History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis

N . ter, February1983, No. 326, &3-1-83; correction in (2) (a) 3. madeder s. 13.93
and Sh.a" med the requiremera o yveaﬁhe proof equ]pment- (2m) (b) 7., Stats., RegisteBeptemberl995, No. 477correction in (2)a) 3. was
Electricalsupply, contrd and darm drcuits shall be cesignedo mad?f)n&t?r S-dl(SZ-??b()Zgn) (b)d7., Sta(tg).,(R)egmmcle,é()J(t)l,(El:l)o. 5456*(?6;39—52(%

H H B H H B am. an .,.rand recr. a) o. an (0] ,enum. an
allow disconnectio & the junction box, without destroyingthe  {)'v.o'gy'and (12) and am., () to (8), (10) and (1) Register July 2010 No. 655,

conduit-seal. eff. 8-1-10.
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NR 110.15 General requirements for sewage treat- 5. Location of a land disposal system in a floodplain will be
ment facilities. (1) DesiGNREPORT. A design report shall be evaluaten a case-by-case basis.
submittedwith plans and specifications for all sewage treatment (b) Floodway construction1. No new sewage treatment facil
facilities. This report shall summarize the design hydraulic-loagy shall be located in a floodway as defined in ss. BRA3 and
ing, design biochemical oxygen demaf®DD), suspended sol 116.11. A change in the zoning classification of a treatment-facil
ids and other appropriate pollutant loading, the sizing of treatmef sjte from floodway to flood fringe in accordance with the-pro
units, pump capacitiesjesign calculations for major treatmenteduresspecified in s. NR16.21 (6), will be acceptable only if
units, and explain any deviations from the preliminary facilitieghe rezoning is complemented by the construction of a dry land
planningdesign information which is requiréy s. NR 10.09 (1)  accesss defined in patc). When the facility site is rezoned from
(b). floodway'to flood fringe, the dry land access requirement mit!

(2) EFFLUENTQUALITY. (a) Design. Sewage treatment faeili be waived.
tiesshall be designed to achiesempliance with the monthly and 5 Any existing sewage treatment facility which is locdted
weekly average éfuent limitations for biochemical oxygen g floodway shall meet the requirements of subd. 1. if the expan

demand(BOD) and total suspended solids contained inNIR. ~ gjon or upgrading of the facility is greater than 50% of the value
210, 0r other WPDES permiequirements, as appropriate, or Withyt the facility Value is defined in patc).

any more stringent water quality relatedfleént limitations
requiredto achieveappropriate water quality standards derived

from chs. NR 102 to 106, or from any federally promuilgated Wa[%'flf the expansion or upgrading of the facility is less than 50% of

quality standard for af‘y waters of t.he stat.e. . the value of the facility In this instance, thdry land access
(b) Treatment during constructionDuring construction of requirementsf par (c) will not apply

new facilities, treatment shall be maintain t alevel not | than
ewfacilities, treatment shall be maintained at a level not less tha (c) Accessibility. 1. Sewage treatment facilities shall be acces

thatwhich existed prior to the start of construction. sible at all times. Sewage treatment facilities located in a flood

(c) Treatment during maintenancéuring periods of Major finqe shall be accessible by dry land access. Dry land access is
maintenancethe minimum degreef treatment shall be primary gefinedas a service road which has a minimum elevation of at
settling and efluent disinfection. Allfacilities dischaging t0  |aastone foot above the regional flood elevation.

classl, Il or lll trout streams, or other critical stream segments as > The drv land . b ived by th
determinedby the department, shall be designed to tHaesft . The dry land access requirement may be waived by the
departmentf one of the following criteria is met:

quality needed to comply with the facilisyWPDES permit. i g )

(d) Emegency operation.Emegency power shall be pro a. The physical characteristics of the treatment site and the
vided in accordance with sub. (5) (d)Suficient emegency Surroundingarea pose practical idulties for construction of dry
powershall be provided so that: landaccess, and the isolation of the sewage treatment facility dur

1 Al facilities shall. at a minimum. be able to maintair pri’"? the regional flood is less than 24 hours for mechanicat treat
mary settiing and dluent disinfection under all design flow coE\ mentfacilities, or 5 days for lagoon systems. The duration of the
ditio¥13 9 9 regionalflood shallbe calculated using the methods described in

) - . . s.NR 116.07; or

2. All facilities dischaging to class Ill or Il trout streams, b. The physical characteristics of the treatment site and the
or other critical stream segments as determined by the departmgnt, , \dingarea pose practical fidulties for construction of dry
ﬁgﬂlsbse?g:?ht?not%eeeraD”IggItsecrmli(t:?gtroamniier:ilgguIrinh?ﬁe“nng land access, and the treatment facility access is inundated by less

eriodof 24 hours under all dgsi n flow conditions "YENCY  than one foot of water during the regional flood. In these
P . 9 o instancesthe access roads shall be stabilized and delineated; or
() Bypasses.1. Bypassing of wastewater treatmiemilities c. The construction costs of the expansion or upgrading of an

mgh?ﬁvﬁ’gmlgﬂéﬂgmg periods of extreme antanticipated existing treatment facility are less than 508hthe value of the
’ . existingfacility. The value of the existing facility shall be calcu
a. Prevent loss of life, severe property damage at treatmefltedby subtractinghe 20-year total present worth of expanding
works; or or upgrading thexisting facility from the 20-year total present
b. Prevent reduction or loss of treatment capacity resultimgorth of the most cost—égdctive treatment alternative located at
from total washout of treatment media. anothersite which is not in a floodplain.

2. Bypass structures shall be designed and constructed ind) Isolation. 1. In order to minimize any potential odooise,
accordancevith sub. (5) (h). and nuisances caused by sewage treatment facilities, and to
3. In lieu of a bypass structure, the department encourages@hBanceplant securityand reliability sewage treatment facilities
designand construction of a controlled diversion structure.  shallbe isolated from commercial establishments and from-build

4. Bypass structures will ndie permitted at the headworksiNgS occupied or intended for residential use, and from land which
of aerated lagoon or stabilization pond treatment systems. 1S actively being developed for commeramliresidential use. The
f{;)llowmg separation distances shall be maintained:

5. Bypassing to surface waters will not be permitted for-trea ] -
mentfacilities which dispose Biéient by land application. a. 150 meters (500 feet) for mechanical treatment facilities,
effluentholding and polishing ponds;

(3) PeanT LocaTiON. (&) Flood piotection. 1. All sewage )
treatmentfacilities shall bdocated such that they are not subject P- 150meters (500 feet) for seepage cells, ridge and furrow
to flooding. systemsand overland flow systems;

2. Any sewage treatment facility located in a floodplain, or - 230 meters (750 feet) for aerated lagoons;
suspectedo be in a floodplain, will not be approved until the flood d. 305 meters (1,000 feet) forf site sludge holding facilities

3. Any existing sewage treatment facility which is located
loodway will not have to comply with the requirements of subd.

analysisrequirements of s. NRL0.09 (2) (n) are met. andspray irrigation systems; and

3. A sewage treatment facility may be located in the flood e. 460 meters (1,500 feet) for stabilization lagoons.
fringe providing the requirements of pgc) and ss. NR16.14, 2. The department mayaive the requirements of subd. 1. if
116.15,116.16 and 16.17 are met. the requirementgprevent implementation of the costfeetive

4. All sewage treatment facilities which are located in a floodreatmentalternative at an existing sewage treatment facility site.
plain shall be floodproofetb an elevation of at least 2 feet abov&Vhena waiver is requested, the owner shall demonstrateeto
theregional flood elevation. departmenthat:

Register July 2010 No. 655


http://docs.legis.wisconsin.gov/document/register/673/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2012 No. 6 Fbr current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

91 DEPARTMENT OF NATURAL RESOURCES NR 110.15

a. The owner has made reasonable attempts to oatain Table 2
agreemenfrom any afflected property owner which states that the Community Size
property owner has been informed diie potential nuisances

which may result from the operation of the sewage treatment facil (population) Peaking Factor
ities and that the property owner does not objedhe construc Under 1,000 4-5
tion and operation of the sewage treatment facilities; and 1,000 - 10,000 3.0-35

b. The treatmentacility owner has enacted a zoning erdi 10,000 - 100,000 20-25
nancewhich prohibits future construction within the applicable Over 100,000 15-20

separatiordistances, or ha_s_ purchasedisignt land surrounding (d) Sludge storageAdequate sludge storage shall be provided
the sewage treatment facility to prevent future encroachment. s ¢indicated in ss. NR1D.09 (2) (h) 5 and1D.26 (10).
3. The department mayaive thg requirements of subd. 1. if (5) DESIGNFEATURES. (a) Design of conduitsAll piping and
the requirements prevent construction of thg co@e&fe treat  pannelshall be designed to carry the pelaisign flow rate. The
mentalternative at a new site. When a waiver is requested {jgomingsewer should be designed for unrestricted.fl@ettom
ownershall demonstrate that: cornersof the channels must be filleted. Conduits shall be
a. The treatmenrfiacility has obtained from thefatted prop  designedo avoid creation of pockets and corners where solids can
erty owners the agreements described in subd. 2. a. or that the gegumulate.Suitable gates shall be placed in channels tcoffeal
posedsewage treatment facility site is thely reasonably avail unusedsections in which solids might accumulate. The use of
able site or, the costs associated with using another site wowtieargates or stop planks may be used in place of gate valves or
placean unreasonable or excessive financial burden on the cagiiicegates.

munity; and (b) Arrangement of unitsComponent parts of the facility shall

b. The treatmentacility owner has enacted a zoning erdibe arranged for greatest operating and maintenance convenience,
nancewhich prohibits future construction within the applicablélexibility, economy continuity of efluent quality and ease of
separatiordistances, or has purchasedisignt land surrounding installationof future units.
the proposedreatment facility site to prevent future encroach (c) Flow measuement. Equipment for flow measurement and
ment. recordingshall be providedor the total waste flow Equipment

(e) Protection of water supply wellshNastewater lagoons or for measuring flow streams within the treatment facility should be
storagestructures shall be located with a minimum separation disrovidedto aid facility operation.
tanceof 1,000 feet from a communityater system well, and 100 (d) Emegency operation.One of the following provisions

feetfrom a private water system well or any other well subject {,51/be made to insure continued operationhef sewage treat
ch.NR 812. Vdstewater treatment planfleént pipes shall be mentfacility in accordance with sub. (2) (d).

locatedwith a minimum separation distance of 50 feet fropnia

vatewater system well or any other well subject to ch. NR 812, - An emegency power generator may be providdtie gen
eratorshall have stitient generating capacity to meet the treat
(4) DESIGN OF SEWAGE TREATMENT FACILITIES. (a) Confor-

mentfacility power demands needed to comply with sub. (2) (d);
mancewith facilities plan. The design capacity for municipally yp Py @ @)

ownedsewage treatment facilities shall be in accordance with s. . .
NR 110.09 (2) (j). Privately owned domestic sewage treatment 2. The sewage treatment fa(.:'l'ty electrlpal_ system may_be
facilities shall provide design capacity for the estimated pepulgonqectedo 2 |fndep$hndentr:£cttr.lcall tradnsmtlssmkn “;F“ﬁs which
tion 20 years from the time of start-up of the facility unless tH&CEIVE power from the sanetectrical grid network which sup

cost—effectivestaging analysis in s. NRLQ.09 (2) (j) 4justifies Plies power to the treatment facil?t_y service area;. or )
alesser design staging period. 3. The sewage treatment facility may be equipped with-hold

(b) Organic loading. 1. The domestic design biochemicaing facilities which have a capacity to detain the maximum daily

oxygendemand and suspendsdlids loading for upgrading or designflow for a minimum period of 2‘_1 hours.
expandingexisting sewage treatment facilities, or for the con () New pocesses, methodsd equipmentThe department
structionof new sewage treatment facilities to replace an existif§icourageshe development of new processethods, or equip
facility shall be based on actual sewage and operating recdi@nt for the treatment of sewage. Howevehere new pro

from the existing facilities. The design shaltlude an appropri cessesmethods, or equipment are proposed and where limited
ategrowth increment. datais available which demonstrates the performance of the

Huipment,the department may require written certification that

2. When actual operating data is not available, the desiﬁ1 desi f th - tis i d ith th
loadingshall be based onantribution of 0.08 kilograms (0.17 € use or e§|gn_o the equipment IS In accordance wi e
ﬁr&anufacturer sguidelines. Furthermore, the departmerdy

pounds)of biochemical oxygen demand per capita per day al ; -
0.09kilograms (0.20 pounds) of suspended solids per capita &‘guwethe posting of a performance bond by the manufacturer

agetreatment facilitythe design basis shall be increased to 0.Mjth WPDES permit requirements.
kilograms(0.22 pounds) of biochemical oxygen demand per cap (g) Unit bypassesUnit bypasses shall be located and arranged
ita per dayand 0.22 kilograms (0.25 pounds) of suspended solidsallow for proper maintenana# the treatment facility while
per capita per day complyingwith the provisions of sub. (2) (c). In all cases, it must
3. Sewage treatment facilities which will receive industrial d?€ Possible for each treatment unit to be independently removed
commercialwastewater shall be designed to include these waédi@m service.
flows. (h) Total treatment facilitypypasses.Total treatment facility
(c) Hydraulic loading. The design wastewatéiow shall be bypassesmay be permitted in accordance with sub. (&).
estimatedn accordance with s. NRL2.09 (2) (j). When flow or Designof treatment facility bypass structures shall meefdhe
water use records do not exist, the maximum hour design flgRWing requirements:
shallbe estimated by multiplying the average design flow by the 1. Design of a treatment facility bypastsucture shall require
appropriatepeaking factor shown inable 2. thedeliberate and conscioudat of the treatment facility opera
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tor to place the bypass into operation. Automatic bypasses are 3. The departmernecommends the following safety measure
prohibited. be considered in the design of wastewater treatment facilities:
2. Bypass structureshall be used to conduct only those a. Provision of first aid equipment;
wastewateflows above the peaftow rate which the treatment b. Posting of “No Smoking” signs in hazardous areas;
plr?)mecr?rli :r?]fglye hgrnﬂ:i W';Qﬁgt ttgrfetér‘g;?mgnltoéig.;lﬁevere c. Provision of protective clothing and equipment such as gas
property ge, w . u . 1a. masks,goggles, gloves, hard hats, and safety harness;
3. The means for measuring and sampling bypassed Sewagey portable blower and hose:
shallbe provided at all bypass structures. S .
) L . - . - e. Portable lighting equipment; and
(i) Painting. 1. The use of paints containing lead is prohibited. . .
In order to facilitate the identification of piping, pipes shall be f- Nonpotable water supply bibs which are labeled.
paintedas follows: 4. The safety and health rules set forth in ch. Comm 32, and
a. Sludge line—brown: appropriatefederaland local safety codes shall be adhered to in
8 o the operation of wastewater treatment plants.
. Gas line—orange; e . .
5. Specific safetyequirements for hazardous chemical-han

b

C. Potaple water Iine—b'lue; dling are found in s. NR1D.22 (4).

d. Chlorine Illne—yellow, 6. Specific safety requirements for chlorination facilites

e. Sewage line—gray; foundin s. NR 1.0.23 (2) (g).

f. Compressed air line—green; (6) WATER SUPPLY. (a) Potable supply Any sewage treatment

g. Nonpotablewvater line—blue with 15 centimeter (6 inch)facility which has a laboratory shall be provided with a potable
redbands spaced 76 centimeters (30 inches) apart. watersupply

2. In addition to the color code, each pipe shall be adequately(b) Plumbing. Sewage treatment facility plumbing systems
labeledwith a minimum of 2 labels irach room, crawl space orshallbe designed in accordance with ch. Comm 82.
compartment. (c) Connection to public water systemSonnectiorof a sew

3. Existing treatment facilities which do not comply with thegetreatment facility plumbing system tgpablic water system
provisionsof this subsection shall bring the facility into com shallcomply with the requirements$ s. NR 81.25 and ch. Comm
plianceat the time of any major upgrading or expansion of tH&2.

facility. (d) On-site wells. Construction of wells for supplying water
() \alve identification. All valves shall be identified in the to a sewage treatment facility shall comply with the requirements
plansand specifications and labeled during construction. of the approval obtained under s. NR 812.26 (3).

i H i History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recr(1) (c),

(k) O_peratlonal <_:_onS|derat|ons.AII necessary _t00|S and RegisterMarch, 1978, No. 267,fe#l—1-78;r. and recrRegisterFebruary1983, No.
accessoriefor the facility operatds use shall b_e prowdgd. Stor 326, eff. 3-1-83, cr (4) (d), RegisterNovember 1990, No. 419, &f12-1-90;
agespace and a work area shall also be providddequipment iggsc,t\llonig 7(5) and (t6) madaz E%r1((i§r4 S. (1693-?5 (lb)c)i7(.,)8tats., Rengteﬁdeptemlbgeg 3 2m)

H 1 , NO. , corrections In q) 4., , and (C) were made unaer s. . m
shallbe located as to provide fiafent clearance for proper and i 7" Stats., RegisteMay, 2001, No. B45CR 09-123: am. (2) (a) and (4) (Chr
convenienmaintenance. All tanks, wet wells, channels and pigs) (e) Register July 2010 No. 655, eff. 8-1-10.

systemsshall be equipped with drains, valvessamps to faciti
tatedraining for maintenance and repair NR 110.16 Screening devices. (1) GENERAL DESIGN

(L) Laboratory space and equipmenA treatment facility consiDERATIONS. (a) Applicability. All wastewater treatment
ownershall eitheiinclude a laboratory for making the necessarplants shall be provided with protection for pumps and other
analytical determinations and operating control tests, or contraquipmentby installing coarse screersr racks, mechanically
with a neighborindacility or independent laboratory to have thecleanedbar racks or comminutors.

analyticaland operating control tests done. (b) Location. 1. Screening devices installed in a building
(m) Floor slope. Floor surfaces shall Istoped adequately to whereother equipment or fi€es are locatedhall be separated
apoint of drainage. from the rest othe building and provided with separate outside

(n) Erosioncontol during construction Effective site erosion €ntrances.
control shallbe provided during construction. Project specifica 2. Screening devices shall be provided with convenient
tions shall detail erosion control methodslanner of spoil mate access.
rial disposal shall also be detailed. 3. Screening devices may not be located such that changes in

(o) Construction materialsMaterials shall be selected that ardackwaterelevations will interfere with the accuracy of upstream
compatiblewith the wastewater characteristics. Dissimilar metaftow measuring equipment.
shouldbe avoided to minimize galvanic action. (c) Ventilation. Screening areas shall be ventilated.

(p) Sanitary facilities. Toilet, shower lavatory and locker  (d) Channels. 1. Thechannel preceding and following the
facilities should be provided in dfidient numbers andonvenient  screenshall be shaped to minimize settling of solids. Fillets shall
locationsto serve the expected facility personnebilélt, shower peinstalled as necessary
andlavatory facilities shall be provided in the following instances: 2. The screen channel invert must be at IBastntimeters (3

1. Any sewage treatment facility equipped with laborator,ches)below the invert of the incoming sewer

facilities; . . ) 3. Wheremultiple screening units are installed the channels
2. Any sewage treatment facility equipped with a potablgnha|lbe equipped with the necessary gates to direct flow from any

watersupply; or onescreening unit. Methods for dewatering each channel shall be
3. Any sewage treatment facility which has one or more futirovided.
time operating personnel. 4. Entrance channels shall be designed to distribute flow uni

(q) Safety. 1. Sewage treatment facilities shall be enclosédrmly to the screening units.
with a fence to discourage entry of animals or unauthorized per (e) Handling sceenings. Adequate facilities must be provided
sons. for removal, handling and storage of screenings in a sanitary man
2. Hand rails shall be installedound all treatment tanks andner Hand—cleaned screening facilities must include an accessible
in other areas of the facility where the potential of falling existplatformfrom which the operator may rake screenings. Suitable
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drainagefacilities must be provided for both the platform and ththe national electrical code for class 1, group D, division 1-loca
storageareas. tions.

(2) DESIGN REQUIREMENTSFOR SCREENINGDEVICES. (a) Bar (d) Number of units.Grit removal facilities shall have kast
screens.1. Clearspacing between bars may not be less than 25hand-cleaned units, or a mechanically cleaned unit with a
centimeterg1 inch), nor more than 5 centimeters (2 inches). bypass.

2. Bar screensust be placed on a slope of 30 to 45 degrees (e) Grit handling. 1. All facilities not provided with positive
with the horizontal with the exception of those installed for emewelocity control shallinclude means for grit washing to further
gencyuse. separat®rganic and inagganic materials.

3. Approach velocities may be tess than 38 centimeters per 2. Gritremoval facilities located in deep pits shall be provided
second(1.25 feet per second) at desigverage flow conditions with mechanical equipment for hoisting or transporting grit to
to prevent settling, and no greater than 91 centimeters per secgralindlevel. Impervious, nonslip, working surfaces with ade
(3 feet per second) at maximum design daily flow to prevent forquatedrainage shall be provided for grit handling areas. Storage

ing material through the openings. areasfor wasted grit shall be provided.
(b) Mechanical sagens. 1. Maximum clean spacing between (f) Basis of designDesign of grit chambers shéalé based on
barsmay not exceed 5 centimeters (2 inches). the size and specific gravity of the grit particle to be removed. If

2. Approach velocities may be fess than 38 centimeters perthis information is not obtained fromctual field measurements,
second(1.25 feet per second) at averatgsign flow conditions thenthe design shall assume removal of all particles retained on
to prevent settling, and no greater than 91 centimeters per sec@f8 mesh (0.21 mm) sieve and havingiaimum specific gravity
(3 feet per second) at maximudaily flow to prevent forcing of 2.65. The design requirements of sub. (3) are based on these
materialthrough the openings. assumptions.

3. All mechanical units which are operated by timing devices (3) DESIGN REQUIREMENTS. (a) General equirements. 1.
shallbe provided with auxiliary controls which will set the cleanlinlet turbulence into grit chambers shall be minimized.
ing mechanism in operation at a preset high water elevation. 2. Drains or other means for dewatering each grit unit must

4, Automatic controls shall be supplemented by a manuaé provided.
override. Manual overrides shall be located in viefithe equip 3. An adequate supply of water under pressure shall be pro
ment. vided for cleaning grit equipment.

5. Electrical fixtures and controls in screening areas where (b) Velocitycontwolled grit chambers Positive hydraulic con
hazardougases may accumulate shall meet the requirementsyef shall be provided tonaintain a channel velocity of 30 centi
the national electrical code for class 1, group D, division 1-locgnetersper second (one foot per second) through the expected flow

tions. range. Positive hydraulic control shall be provided by onéhef
() Comminutors.1. Comminutors shall be designed to eonfollowing:
minutethe maximum design flow rate. 1. A flow channel with a parabolic cross-section;

2. Comminutor channels shall be designed to contain the 2. A proportionate weir; or
upstreamwater depth associated wite head loss which occurs 3 A parshall flume
at maximum design flow without surclgiing the incoming sewer ' :
or other treatment processes. The expected head lossagieall
into account the éécts of clogging during operation.

3. Comminutor channels shall be equipped with drains.

4. A screened bypass channel shall be provided so that the
comminutormay be removed from service for maintenance.

5. Bypass channels will nbe required where 2 comminutorsin

?ﬁglrgztfi”rﬁgr'n %aeg?gﬁofrlgwlnutor shall be capable of comminutin 4. The design of the grit chamber shall be such to avoid pro
ducingdead spaces.

nut(?r'sﬁgl?ggl Iz\ggfeh(?isno\;igvsIcs)??r?er]igtm%%i\{g:f for the commi (d) Short-term sedimentation tanksl1. Inlets shall be
. ) . . designedo distribute flow evenly across the tank.

7. Electrical fixtures and controls in comminutors areas
wherehazardous gases may accumulate shall meet the require 2- 12nks shall be deep enough to prevent turbulent flow
mentsof the national electrical code for class 1, group D, division 3. Anadditional depth of 15 to 25 centimeters (6 to 10 inches)
1 locations. shallbe provided for raking mechanisms.

History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis 4. Surface area of the sedimentation tank shall be designed
ter, February1983, No. 326, &f3-1-83. notto exceed a surface settling rate of 1,900 cubic meters per day

. . persquare meter (46,000 gallons per day per square foot).
NR 110.17  Grit removal facilities. (1) APPLICABILITY. History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis

Grit removal facilities are recommended for all sewage plants aggrebruary 1983, No. 326, &f3-1-83.
arerequired for plants receiving sewage froombined sewers or
from sewer systems receiving substantial amounts of grit. NR 110.18 Settling tanks. (1) DESIGN CONSIDERATIONS.
(2) DESIGNCONSIDERATIONS. (a) Location. Where practical, (a) Multiple settling tanks.1. Multiple settling tanks shall be pro
grit chambers should precede influent pumps. When installsftjed atall sewage treatment plants with an average design flow

(c) Aerated grit chambersl. Air rates should be in the range
of 4.6 to 12.4 liters per secopér meter (3 to 8 cubic feet per min
ute per foot) of tank length.

2. The detention time at the maximum design flow rate should
exceed 3 minutes.

3. Inlets and outlets shall be designed to prevent short €ircuit

grit chambers shall precede all major treatment units. which exceeds 1,890 cubic meters day (0.5 million gallons per
(b) Protection. All grit chambers shalbe preceded by a bar day).
rack, coarse screen or comminutor 2. Control appurtenances such as valves, gates, splitter boxes,

(c) Housed facilities.1. Enclosed grit removal areas shall b@ndflow measuring devices, shall be provided to diviitfow
ventilated. Fresh air shall be introduced continuously at a rateeguallyto each settling tank.
12 air changes per hauor intermittently at @aate of 30 air changes  (b) Servicing. 1. All settling tankshall be provided with easy
perhour accesgor maintenance.

2. All electrical work in enclosed grit removal areas where 2. Each settling tank shde capable of being independently
hazardougases may accumulate shall meet the requirementdefvateredand isolated for servicing. Provisions sllmade to
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protectempty settling tanks from the hydrostatic uplift due to higlmaximum day design flow plus the maximum design return

groundwater. sludgerate requirement anthe design mixed liquor suspended
(c) Safety. Operatorsafety shall be considered in the desigfolids(MLSS) under aeration.

of settling tanks. Safety features such as machinery covers, life

lines, stairways, walkways, handragled slip-resistant surfaces Table 3
shallbe provided if appropriate. SURFACE SETTLING RATE _

(d) Electrical contols. Electrical fixtures and controls in o
enclosedsettling tanks shall meet the requirements ohtiteonal Solids Rate
electricalcode for clasg, group D, division 1 locations. Theix -m3¥m2d Loading  -m/m.d—
turesand controls shall be located to provatmvenient and safe . . - -kg/ﬁf-h- (galfft.
accesdor operation and maintenance. Location Flow Basis (galffte.d)  (b/Atsh)  day)

(e) Imhoff tanks. Imhoff tanks will not be approved by the Primary Average design (1380) - (1(%%%0)
department. : 60 ’

(2) DESIGNREQUIREMENTS. (a) Inlets. 1. Settling tank inlets Maximum Hourly ;5 - -
shall be designed to dissipate the inlet velqditydistribute the termediate Maximum Hourl 60 i B
flow equally and to prevent short—circuiting. Either channel shall Y (1500)
be designed to maintain a velocity of at least 30 centimgtrs Final (following)
second(one foot per second) at one—halfaskerage design flow -Trickling i _ 5.0 125
or som(gother megns of prevénting solid deposi%on shzgll be useflte’/RBC Average design (1.0) (10,000)
Cornerpockets and dead ends shall be eliminated and corner fil Maximum Hourly .49 8.0 -
letsor channeling used where necessdtiimination or removal i (1200) (1.6)
of floating materials irinlet structures having subnged ports ;ﬁﬁg’:ted Average design - (I;Z) (1320%0)
shallbe required. : 5 00 :

2. Inlet velocities in rectangular settling tanks mayeateed Maximum Hourly 15,6 (2.0) -
15 centimeters per second (0.5 foot per second). —-Separate Stage , oo . ~ 7.0 125
o=l S - ) i e ge design
3. Inletvelocities in center feed circular settling tanks may notitification (14)  (10,000)
exceedd1 centimeters per second (3 feet per second). Maximum Hourly (83:0) (1206(;

(b) Tank featues. 1. The side watedlepth of mechanically _r .1 ded : . 155
cleanedsettling tanks shall be as shallew practical but not less aeration Average design - (1:2) (10,000)
than 2.1 meters (7 feet). Final clarifiers for activated sludge may Maximum Hourly 40 10.0 _
not be less than 3 meters (10 feet) in depth. Final clarifier for fixed (1000) (2.0)

film treatment systems may not be less than 2.1 meters (7 feety 5 Fqr treatmenplants with an average design flow greater

2. The tops of troughs, beams, and similar construé#®n than3,785 cubic meters per day (one million gallpesday), the
tureswhich are submged shall have minimum slope of 1.4 ver departmentayapprove an overflow rate of 188 cubic meters per
tical to one horizontal. A slope ohe to one shall be provided Onmeterper day (15,000 gallons per foot per day).
the underside of such features to prevent the accumulation of 3 ‘14 design parameters shown @blE 3 may be waived by

scumand solids. _ the department if the settling tank desigrbased on settling tests
3. Efluent weirs shall be adjustable. of wastes currently received at the existing treatment faaility
(c) Sludge and scunemoval. 1. Scum bdles shall be pro if the efluent from the sewage treatment facility is to be disposed
vided ahead of outlet weirs on all primary and final settling tanken land.
2. Sludgehoppers shall have a minimum side wall slope of History: Cr. RegisterNovember1974z No. 227, éf.12—1—74; rand recrRegis
1.7 vertical to one horizontal. Hopper wall surfaces should B b5 ok o g o &371783:CR 09-123: am. (2) (d) Register July
madesmooth with rounded corners to aid in sludge removal. The
departmentvill not approve increasing the depth of sludge-hop NR 110.19 Trickling filters. (1) APpLIiCABILITY. (@) Sur-
pers for the purpose of sludge thickening in settling tanks.  facewater dischage. New trickling filters shall be used ton
3. Each sludge hopper shall haaa individually valved junction with other treatment units which, in combination, will
sludgewithdrawal line at least 15 centimeters (6 inches) in diamproducean acceptable level of treatment as defined in s. NR
ter. Head available for withdrawal of sludgball be at least 76 110.15(2) (a). Existing trickling filters may be used as a treatment
centimeters(30 inches), or greater as necesstrymaintain a Uunitin plant expansion if the fdient quality requirements of s.
velocity of 91 centimeters per second (3 feet gmrond) in the NR 110.15 (2) (a) are met.

withdrawalpipe. (b) Land disposal. Trickling filter treatment systems are an
4. A sludge wellor other appropriate equipment shall be- praacceptableneans of treatment prior to land disposal étiefit.
videdfor viewing and sampling sludge. (2) DesiGN REPORT. A design report must be submitted in

5. Provisions for cleaning sludge piping shall be made. accordancewith s. NR 10.15 (1). The report shall show the

6. The department may approve the use of glass lined pipeqappllrlcallequatlons and thassumptions used for designing the
sludge. Glass lined pipe may not be less than 10 centimeterst{igkling filter and the additional treatment units. _
inches)in diameter 3) DESIG.N REQUIREMENTS. (a) Recwcylatlon. Rlecw‘culatlon

7. Suitable mechanical sludge and scum collection equipmé&h@ll be provided for intermediate and high-rate filterstwease
shall be provided inall settling tanks. Provisions for separatdréatmentefiiciency and toprovide wetting of the biological
scumwashing shall be made for treatment facilities which do ngfowth. The recirculation rate shall be variable. The recirculation
haveprimary settling facilities. rateto average influent flow ratio should not exceed 4:1.

(d) Design parameters1. Operating design parameters for (b) Dosing cycle.The interval between dosing cycles may not
settlingfacilities may noexceed the values given iafle 3. The €xceedone hour _
surfacesettling rate for primary settling tanks shalldagculated (c) Flooding. Filter structureshould be designed to allow
with all flows received at the settling tank. The surface settliritpoding of the filter
rate for final settling tanks shall be based on influent.fldwe (d) Primary treatment. Trickling filters shall be preceded by
maximum hour solids loading shall be computed based on tpeimary treatment facilities.
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(4) DesicNLOADING. Hydraulic and ayanicloadings to trick  tion of the filter shall be disposed in a location and manner
ling filters may not exceed the values given mble 4. Higher approvedby the department.
loadings may be approved if justified by pilot studies or if (h) Depth of media.Rock or slag filter media, or loose syn
manufacturednedia is used. Higher loadings may also be usggktic media, shall have a minimum depth of 1.5 meters (5 feet)
if the trickling filter is intended to act only asaughing or polish  abovethe underdrains. Synthetic corrugated filter media should

Ing treatment unit. have a minimum depth of 3 metéf® feet) to provide adequate
Table 4 contacttime with the wastewateiRock or sladilter media depths
Hydraulic Organic may not exceed 3 meters (10 feet) asyhthetic filter media
) _ L%adi;g Loading depthsmay not exceed 9.1 metdB0 feet) except where special
4 Recirculation —m/m.d- ~kg/m?.d- constructionis justified through pilot studies.
Filter Type Ratio (mgal/acre-day)  (Ibs/10 ft3.d) ; ]
2 03 (c) Covers. Covers shall be provided on all filters to prevent
Low-rate - () (20) icing and freezing antb increase the treatmenfieiency of the
Intermediate—rate less than 21 10 05 filter during winter conditions.
' () (30) (d) Ventilation. 1. The underdrainage systemfleént chan
High-rate 2:1-to-4:1 (jg) (%-00) nels,and efluent pipe shall be designed to permit free passage of

- - air. The size of drains, channels and pipe shall be such that not

(5) HyprAuLIC FEATURES. (a) Dosing equipmentl. Sewage morethan 50% of their cross—sectional area willspmeged
shallbe distributed over the filtdsy rotary distributors or other ynderthe maximum daily design hydraulic loading. Tesign
suitabledevices which will permit uniform distribution to the-fil of the efluent channels should consider the probability of
ter surface area. increasechydraulic loading.

2. Sewage shall be appli¢dithe filters by siphons, pumps or 2. Filter covers shall be designed to allow adequate ventila
by gravity dischage from preceding treatment units when-suition to maintain the filter in an aerobic state at all times.
ableflow characteristics have been developed. The dasiteg (o) paintenance. Al distribution devices, underdrains, chan
shallbe lage enough to insure rotation of the distributor arms. ,o15and pipes shall be installed so ttety may be properly main

3. A minimum clearance of 15 centimeters (6 inches) betwegfined,flushed and drained.

mediaand distributor arms shall be provided. (f) Flow measuement. Devices shall be provided to permit
(b) Undedrainage system.l. An underdrainage systemmeasurementf flow to the filter including the amount of recireu

which covers the entire floor of the filter shall be provided. Inldgtedflow.

openingsinto the underdrains shall hage unsubmeed gross  History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis

i 0, i ter, February 1983, No. 326, &3-1-83;CR 09-123: am. (5) (b) 2. and (6) (b) 1.
combinedarea equal to at least 15% of theface area of the filter Registor Tl 2010 No. 55, off. 8110,

2. The underdrains shall have a minimum slope of 1%u-Ef
entchannels shall béesigned to produce a minimum velocity of _NR 110.20 Rotating biological contactors. (1) Gen-
60 centimeters per second (2 feet per second) at the average desigll * 3y Applicability. Rotating biological contactors may be
flow of application to the filter including recirculated flows. usedwhen the wastewater is amenable to biological treatment.

(6) MeDIA. (a) Type. The media shall be crushed rock, slaghis treatment processay be used for carbonaceous or nitroge
or material specially manufactured fose as media in trickling nousoxygen demand reduction, or both.

filters. ) . ) (b) Manufacturers warranty Manufacturers of rotating bio
(b) Quality. 1. Rock and slamedia shall be durable, resistaniogical contactor equipment shall guarantee the rotahmjts,

to spalling or flaking, and be relatively insoluble in sewage. Slagdmedia against failure during the initial 5 years of operation for

mediamay not contain iron. all proposed rotating biologicabntactor treatment systems. The
2. Manufactured media shall be resist@ntiltraviolet degra guaranteeshall include equipment replacement and installation

dation, disintegration, erosion, aging, all common acids and alkasts.

lies, organic compounds, and fungus or biological attack. Either (2) Desicn consiDERATIONS. (a) Design eport. A design

the media shall be structurally capable of supporting a pessoréeport for rotating biological contactors shall be submitted
weightor a suitable access walkway shall be providesilow for  accordancavith s. NR 1.0.15 (1).

distributormaintenance. o _ (b) Design parametersThe design of rotating biological con
(c) Size andyrading of bck, slag and similar medial. Rock, tactorsshall consider:

slagand similar media may not contain more than 5% by weight Design flow rate;

of pieces whose longest dimension is 3 titiesleast dimension. ' ' . . .

They shall be free from thin elongated and flat pieces, dies, 2. Influept carbonaceous and nitrogenous biochemical oxy
sand.or fine material anghall conform to the following size and9endemand; _
gradingswhen mechanically gradaxVer a vibrating screen with 3. Rotational velocity;

squareopenings: 4. Wastewater temperature; and

a. Passing 1.4 centimeter (4 1/2-inch) screen — 100% by 5. Percentnfluent biochemical oxygen demand which is sol
weight; uble.

b. Retained on 7.6 centimeter (3—inch) screen — 95-100% by(3) DESIGN FEATURES. (a) Primary treatment. Rotating bie
weight; logical contactors shall be preceded by primary treatment.

c. Passing 5.1 centimeter (2-inch) screen — 0.2% by weight; (b) Contacttanks. 1. Contact tanks shall be sized to maintain

d. Passing 2.5 centimeter (1-inch) screen — 0.1% by weigAtmaximum hydraulic detention time of 100 minutes.

2. The department may approve other rock media gradations 2. Tanksshall contain positive liquid level control so that the
providedthe gradations are consistent with accepted publish&ating biological contactors will remain approximately 40%
engineeringpractices. submerged.

(7) STRUCTURAL FEATURES. (a) Mercury seals.Mercury seals 3. Contact tanks and rotating shadtsall be enclosed. The
may not be used on trickling filter distributors. Mercury sealgnclosureshall be ventilated.
shallbe removed from existing filters during renovation. Mercury 4. Removable b#ies shall be provided between contact
sealsremoved from existing filters during renovationdastrue  stages.
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(c) Equalization. Equalization facilities shall be provided Table 5

aheadof rotatingbiological contactors if the ratio of maximum Volumetric

hourly design flow to average design flow exceeds 2.5:1. Loading
(d) High density mediaHigh density shafts may not be used e Rati kgn?%”

in the first 2 stages of any rotating biological treatment unit er sys BOD j&'/ﬂgg (Ibs. BOD

tem. Process MLVSS /1000 f&/d) MLSS mg/1
(e) Rotational speed.l. Contactors shall be equipped with ] 0.6

drive units which will allow variable rotational speed. Conventional 0.2 -05 (40) 1,000 ~ 3,000

2. Maximum rotational speed shall be limited tpaipheral ;o) peration 02 -05 0.6 2.000 - 3.500
velocity of 49 centimeters per second (1.6 feet per second). (40) ' '

(f) Load monitoring. Each rotating biological shaft shall be

equippedwith a load monitoring device. Complete Mix 0.2 - 06 0.8 3.000 - 5.000

History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis (50)
ter, February 1983, No. 326, &f3-1-83. Contact— 02 6 0.8 1,000 - 3,000
Stabilization 2 -0 (50) 4,000 - 10,000

NR 110.21 Activated sludge. (1) AppLICABILITY. The

. 0.25
activatedsludge process, and its various modifications, tray BXended Aeration  0.05-0.5 (15) 3,000 - 5,000
usedwhere sewage is amenable to biological treatment. footnotes: a) total aeration capacity

(2) DesIiGN REPORT. A design report shall be submitted in b) contact tank
accordancevith s. NR 1.0.15 (1). ©) reaeration tank

(c) Number of units.Multiple aeration tanks shall be provided
choice of activated sludge process will be influenced by tigere the average desigflow exceeds 1,890 cubic meters

degreeof treatment needed &zhieve the requiredfefent limits, 00,000gallons) per day

the proposed treatment facility size, and the characteristics of the(d) Aeration tank design feates. 1. The dimensions of each
wasteto be treated. aerationtank or return sludge reaeration tank shall be such as to

(b) Winter protection. Activated sludge processes and aeratigh@intaineffective mixing and use of air
equipmentvhich are subject to freezimg icing shall be designed 2. Liquid depths in aeration tanks may notless than 3
to minimize the degree of freezing and icing. meters(10 feet). The department may allow liquid deptihis

(c) Pretreatment.Where primary settling tanks are not usectXceed meters (16 feet) on a case-by—case basis.
effectiveremovalof grit, debris, excessive oil or grease, and-com 3. Bafling or the placement of aeration equipment shaH pro
minution or screening of solids shall be provided ptithe acti vide positive control of hydraulic short-circuiting through aera
vatedsludge process. tion tanks.

(d) Measuring devicesDevices shall be installed for measur,_  4- Process piping, influent channels and inlet structure shall
ing and displaying flow rates of raw sewage or primafipeft, °€ &ranged to provide operational flexibility )
returnsludge, and air to the aeration facilities. It is recommended 5. Inlets and outlets for eackeration tank unit shall be
thatthese devices totalize and record, as well as indicate, flowg@uippedwith valves, gates, stop plates, weirs or other devices to
the average design flow for the treatment plant is greater thB@rmitcontrolling the flow to each tank and to maintain a constant
5,680cubic meters per day (1.5 million gallons per day). liquid Ievgl. The hydraulic properties of tbgstgm sh.all permit

(e) Equalization. Equalization chambers shall be provided® Peak instantaneous design flow to be carried withsamyle

whenlarge daily fluctuations of influent flow or ganic loading aeration tank unit out of service. .
are expected to occur 6. Channels and pipes carrying liquids with suspended solids

(4) AERATIONTANKS. (a) Process designThesize of aeration shallbe designed to maintain self-cleansing velocitreshall be

units for any particular adaptatiasf the activated sludge procesditated to keep thgplids in suspension at all rates of flow within
shall be determined by pilot plant studies, or calculations basktf 4€sign limits.
suspendedolids (MLSS) levels. Other factors such as size 6entimeterg18 inches).
treatmentplant, diurnal load variations and degree of treatment (5) AERATION SYSTEMS. (a) General. The aeration system
required shall also be considered. In addition, tempergitie, shallbe capable of meeting the oxygen requirements of the acti
bicarbonatehardness, and reactdissolved oxygen shall be con vatedsludge system, or of maintaining adequaiging of the
sideredwhen designing for nitrification. The calculations used t@ixed liquor suspended solids, whichever is greater
determinethe aeration capacity shall be included in the design (b) Oxygen demandl. Aeration equipmersthall be capable
reportrequired by s. NR1D.15 (1). Designs based on mixed of maintaining a minimunmixed liquor dissolved oxygen con
uor suspended solids levels greater than 5,000 milligrams per lidentrationof 2 milligrams per liter
will not be approved unless adequate data is submitted showing2. |n the absencef experimentally determined values, the
the aeration and settling systems are capable of supporting sge$ign oxygen requirements for all activated sludgecesses
levels. shallbe 1.1 kilograms oxygen per kilogram peak hour BQADL

(b) Permissible loadings.In lieu of the design calculation poundsoxygenper pound peak hour B@premoved in the aera
requirement®f par (a), the parameters shown iable 5 may be tion tanks, with the exception of the extended aeration prdoess,
used to design aeration tank capacities. vidlemetricloadings which the value shall be 1.5 kilograms oxygen per kilogram peak
in Table 5 shall be basexhthe oganic load influent to the aera hour BODs (1.5 pounds oxygen per pound peak hour B
tion tank at the average design B&lbading rate. include endogenous respiration requirements.

(3) DESIGN CONSIDERATIONS. (a) Process selection.The
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97 DEPARTMENT OF NATURAL RESOURCES NR 110.22
3. To provide nitrification, the oxygen requirement for-oxi Table 6

dizing ammonia shall be added to the requirement in subd. 2. for

carbonaceousBODs removal and endogenous respiration Minimum Maximum

requirements.In the absence @xperimentally determined val cgonventional 15 75

ues,the nitrogen oxygen demand (NOD) shall be 4.6 kilogram

of oxygen per kilogram removed peak hour total Kjeldahl nitro%tep aeration 20 75

gen (TKN) (4.6 pounds oxygen per pound removed peak hodrontact stabilization 50 150
TKN). Extended aeration 50 200
(c) Air supply to meet oxygen demands. The design of the Complete mix 20 75

aeratorsystem to provide the oxygen requirements calculated in(b) Return sludge pumpsl. If motor driven returisludge
accordancevith par (b) shall be done using standard design-equgumpsare used, the maximum return sludge capacity shall be met
tionsfor diffused and mechanical aeration systems. Calculatiofgh the lagest pump out of service. A positive head shall be pro
shallincorporate such factors as tank depth, alpha factor of tiged on pump suctionsPumps shall also have at least 7.6 eenti
waste,beta factor of thevaste, certified aerator oxygen transfemeter(3—inch) suction and dischge openings.

efficiency, minimum aeration tank dissolved oxygeoncentra 2. If air lifts are used for returning sludflem each settling
tion, critical wastewater temperature and altitude of the wastg ik hopper no standby unit will be required provided thesign
watertreatment facility of the air lifts allows rapid and easy cleaning. Air lift pumps shall

2. In the absence dpecific design information, the air be designed to provide positive control of the return sludge rate.
requirementdor diffused aerators shall be calculated using an () Return sludge pipingSuction piping and dischge piping
oxygentransfer diciency of 7% in clearwater under standard for returning activated sludgghall be at least 10 centimeters (4
test conditions. The air requirements for mechanical aeratqfghes)in diameter and must lesigned to maintain a velocity
shallbe based on a transfer rate of 1.2 kilograms oxygen per ki not less than 60 centimeters per second (2 feet per second) at
watt-hour(2 pounds oxygen per horsepower—hour) in clean waigrmalreturn sludge ratesSuitable devices for observing, sam
understandard test conditions. pling and controlling return activated sludge flow from each set

(d) Mixing requirements. The following minimum require tling tank shall be provided.
mentsshall be met to insure adequate mixing of mixed liquor sus (d) Waste sludge pipingWaste sludge piping shall comply
pendedsolids. with the requirements of s. NRLL26 (4)

1. Diffused aeration systems shall be capabldeliveringa  (e) Waste sludge pumps/ariable speed or multiple constant
minimum air flow rate of 20 cubieneters per minute per 1,000speedwaste sludggpumps shall be provided. The maximum
cubic meters (20 cubic feet per minute per 1,000 cfeet) of aer  sludgepumping rate shall be at least 200% of the anticipated volu
ationvolume. metric sludge production rate. Devices for measuring waste acti

2. Mechanical aerators shall deliver a minimum of 15-kilovatedsludge flow rates shall be provided.

i jc History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis
watts per 1,000cubic meters (0'6 horsepower per 1,000 CUb{gr, February1983, No. 326, €f3-1-83;CR 09-123: am. (4) (b), (d) 5., (5) (b) 2.,

feet) of aeration volume. 3.,(0) 2., (6) () 2., (b) L. andable 5 (title) Register July 2010 No. 655, eff. 8-1-10.

(e) Other air-use demandsThe aeration system shall also be
capable of providing the air required for channel aeration, air-lift NR 110.22 Physical-chemical treatment. (1) AppL-
pumps,aerobic digesters, and any other air-use demand. cABILITY. Physical-chemical treatment processes may be used

(6) AERATION EQUIPMENT. (a) Diffused aeration systemd.. Whereappropriate to achieve the requirelueit limits.
Multiple blowers shall be provided. Théowers shall be sizedto  (2) DesiGN REPORT. A design report shall be submitted in
meetthe maximum air demand with thedast blower out of ser accordancevith s. NR 1.0.05 (1). The report shall detail any lab
vice. The design shall also provide for varying the volumaiof testing,pilot plant studies or operating experience used to design
deliveredin proportion to the air demand of the plant. the physical-chemical process.

2. Diffusers and air piping shall be capable of supplyirey (3) CHemicAL TREATMENT. (&) Chemical selectionSelection
peakhour air demand or 200% of the design average air demaofichemicals used in chemical treatment shall be based on the
whicheveris lager. characteristicef the wastewater and constituents to be removed.

3. The arrangement of €lisers shall permit their removal for  (b) Design basis.1. Design othemical treatment processes
inspection,maintenance and replacement without dewatering ashallbe based on laboratory testing, pilot plant studies or practical
ationtanks or channels and without shuttinfthe air supply to operatingexperience.
other diffusers in the treatment system. The department may 2. Design of chemical treatmestjuipment, reactors, and
waive this requirement for systems with multiple aeratianks appurtenanceshall consider:
providedthe treatment &tiency of the system can be maintained 5 The chemical requirements and feed rates;

with one aeration tank out of service. ) L )
- . . ) b. The location of chemical injection into the waste stream;
(b) Mechanical aerators.1. Multiple mechanical aeration

units shall be designed and located so as to meet the peak hour®: The ”ee‘? for rapid m|>.<|n.g and flocculatlpn basms;.
oxygendemand 0200% of the design average oxygen demand, d. The settling characteristics of the chemical sludge;

whichever is lager, with one unit out of service. €. The need for pH adjustment to optimize chemical-reac
2. Due to high heat loss, the mechanical aerators shall be pignS: and
tectedfrom freezing. f. The velocity of waste streams in flow conduits to minimize

(c) Pure oxygen.Wherepure oxygen is proposed, supportingiestructionof floc.
datafrom pilot plant installations or full-scale installations simi () Phosphorusemoval. 1. Addition of lime or the salts of
lar to the one proposed shall be submitted to justify the aerag@minumor iron may be used for the chemical precipitation of
loading rate and the amount and typeasfration capacity and solublephosphorus.
equipmentproposed. 2. The addition of polyelectrolytes to aid in the settlofg
(7) SLUDGE EQUIPMENT. () Return sludge rateThe rate of Phosphateprecipitates should be considered.
sludgereturn expressed as a percentage of the average filesign 3. Chemicals shall be mixadpidly and thoroughly with the
of sewage shall lie within the limits shown iable 6: wastewater.
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(4) HazaRDOUS CHEMICAL HANDLING. (a) Safety. 1. Eye— vided prior to filtration, filter configuration, available hydraulic
washfountains and safety showers using potable water shall ead,and the desired fidient quality
providedin the laboratory and on each floor level or work location 2. Multiple filters shall be provided to insure compliance with
wherehazardous chemicals sstred, mixed or slaked, pumpeds, NR 110.15 (2) (c).
meteredor unloaded. These fountains and showers shall be less3 ., high rate élient filtration, the filtration rate at maxi

than7.6 meters (25 feet) from points of exposure to hazardoys 'hoyr design flow may not exceed 3.4 liters per second per

chemicalsand shall be fuI.Iy usable during a!l wether Cond't'9n§quaraneter (5 gallons per minute per square foot). The filtration
2. Eye-wash fountains shall be supplied with water \&ith rateshall be calculated on the total available filter area with one

temperaturenot exceeding 3& (100F). This supply shall be filter unit out of service.

separatdrom the hot water supply and be able to provide 1510 30 4 pyoyisions shall be made for backwashing each. filtae

minutesof continuous irrigation of the eyes. backwashsystem shall be capable of providing a variable back

3. Safety showers shall lsapableof dischaging 1.9 to 3.2 washrate with a maximum rate digient to fluidize the filtering

liters per second (30 to 50 gallons per minute) of water with & tematerial. A minimum backwash period of 10 minutes shall be

peraturenot exceeding 3& (100F) temperature, and at pres provided.

suresof 1.41 to 3.52 kilograms force per square centimeter (2010 5 ajr scour for aiding backwashing is recommended.

50 pounds per square inch). 6. Provision shall be made for chlorinating each filter

4. The following protective clothing and equipment shall be : :
available for use with all operations or procedures in which their /- Backwash reservoirs shall be providedtal backwash
usewill minimize the risk of injury to personnel: waterstorage providedhall equal or exceed the volume required

Chemical ke I h ol | for 2 complete backwash cycles.
(safgtygIas?srglscgre\l\ilr?;ﬁcfizn%qgg es ofofher sultable goggles 8. Spent backwash water shall be individually treated or

returnedto the head of the treatment facilitfhe return rate of

b. Face masks or shields for use over goggles; backwasho the head of the treatmdatility may not exceed 15%

c. Rubber gloves; of the average design flow rate.

d. Rubber aprons with leg straps; (c) Microstraining. 1. Multiple screening units shall be pro
e. Rubber boots; and videdto insure compliance with s. NR@15 (2) (c).

f. Safety harness and line. 2. The screening rate at maximum daily design flow may not

exceed3.4 liters per second per square metgal®ns per minute

g' g:arnlng S|gr?s Sha"tbi |n_|s:thalled \;vhgrlte app:jo?rlat(te. . persquare_foot) based on subgedl area with one screening unit
(b) Storagerequirements.1. e materials used for storingq i of service.

of hazardous chemicals shall be selected based on the physical an

chemicalcharacteristics of each chemical used. ool .
. . ackwaslsystem shall be capable of delivering at leastiteis
2. Chemicalstorage areas shall be enclosed by dikes or culS second per meter (8 gallons per minute per foot) of filter

which will contain the stored volume in case of a spill until it cafyngih, Backwash shall be delivered at 4.2 kilograms force per
be either safely transferred to another storage area or release recentimeter (60 pounds per square inch).

the wastewater at a controlled rate which will not damage the 4. Spent backwash shall be individually treated or returned to

treatmenffacilities, inhibit the treatment processes, or contribugﬁe head of the treatment facilityrhe return rate of backwash to

to stream po!lutlon. Liquid p0|ym.er shall be similadgntained, the head of the treatment facility may not exceed 15% of the aver
3. Chemical storage and mixing areas shall be separate frggdesign flow rate.

Othertreatmgnt plant functions. ) . . (6) RECIRCULATING SAND FILTERS. (a) Applicability. Recircu
4. Nonslip floor surfaces are desirable in polymer handlingting sand filters may be approved on a case-by-case basis.

areas. . L . . (b) Primary treatment. Recirculating sand filters shall be pre
(c) Pumping and pipingeguirements.1. The materials used cededby a minimum of primary treatment.

for piping, valves, pumping, metering, splash guards and any . . . . .
other equipment used to convey hazardehemicals shall be W%EICLT]?;r']evﬂ,?etLogntggtsm%ef‘zirlﬁ'eag?;rtr‘]"‘“ks shall be equipped

selected based on the physical and chemical characteristics . . . )
eachchemical used. d) Maintenance.Recirculation tanks and sand filters shall be
> Al pii - . . readily accessible for inspection and maintenance.
. All piping containing or transporting hazardous chemicals o .
shall be identified with labels every 3 meters (10 feet)witiat (7) INTERMITTENT SAND FILTERS. (@) Applicability. Intermit
least2 labels in each room, closet or pipe chase. Color cotyy tent sand filters may be approved on a case-by—case basis.
alsobe used but is not an adequate substitute for labeling. (b) Primary treatment. Intermittent sand filters shall lpze
3. All pumps or feeders for hazardous or corrosive chemic&gdedby a minimum of primary treatment.
shallhave splash guards which wilffegtively prevent spragpf (c) Loading. 1. The loading rate for installations which eper
chemicalsinto space occupied by workerShe splash guards areate with significant rest periods may not exceed 41 liters per
in addition to guards to prevent injury from movingrotating squaremeter (one gallon per square foot) per, @ayhe average
machineryparts. All connections except those adjacent to stora@esign flow
or feeder areas shall have guards which will directlaaikage 2. The loading rate for filters which operate on a continuous
awayfrom space occupied by workers. basismay not exceed 20 liters per square meter (0.5 gallons per
4. Exposed pipes containing hazardous chemicals may notSgilarefoot) per dayat the average design flpfer total bed area.
locatedabove shoulder level except where continuous drip eollec (d) General equirements.1. Duplicate filters shall be pro
tion traysand coupling guards will eliminate the spraying or-dripvided.
ping of these chemicals onto workers. 2. Intermittent sand filters shall be sealed in compliance with
(5) PHysicaL TREATMENT. (a) Design. Physical treatment the provisions of s. NR10.24 (4).
shallbe evaluated on a case-by-case basis. The design shall bes, |ntermittent sand filters shall benderdrained. Under
basedon pilot plant studies or operating experience. drainsmay be constructed of open jointed or perforated ctay
(b) Filtration. 1. Selection of type, size, and depttilbér creteor plastic pipe. Underdrain spacing may not exceed 3 meters
mediashall depend on tHétration rate, the type of treatment pro (10 feet) on center

. Provisions shall bmade for backwashing each unit. The
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(e) Media. 1. Clean graded gravel shall be placed around theentshall be capable of providing one complete air change per
underdrains.Depth of the gravel shall be at least 15 centimetemsinute. The entrance to the air exhaust duct from the room shall
(6 inches) over of the top of the underdrains. be near the floor and the point of disgfeshall be stbcatedas

2. Atleast 6Qcentimeters (2 feet) of clean sand shall be plac&@tto contaminate the air inlet to any buildings or inhabited areas.
overthe gravel. The édctive size of the sand shall be 0.9t6  Air inlets shall be so located as to provide cross ventilation and at
millimeter (0.01 to 0.02 inches) with a uniformity cfiefent of sucha temperature that will not adverseljeat the chlorination
3.5. equipment. The vent hose from the chlorinatdrall dischage to

(f) Buried sand filters. 1. Distribution piping shall have a theoutside atmosphere above grade.
minimumdiameter of 10 centimeters (4 inches). Spacing ef dis 5. The controls for the ventilator and lights shall be such that
tribution pipes may not exceed 3 meters {&6t). Distribution theventilator and lights will automatically operate whendoer
pipesmay not be placed directly above underdrains. is opened but must be manually switchefceogn if thedoorclo-

2. The distribution piping shall be vented to tiienosphere. ses. Switches shall alsbe provided to allow manual operation of

3. Buried sand filters shall be dosed by pumps or siphons. Tthe lights and ventilator from outside of theom without opening
dosingvolume shall be 90% of the volume of the distribution piphe doot
ing. The dosing systerand distribution piping shall be sized to 6. One ton cylinders shall be used at treatment facilities where

handlethe average daily design flow the chlorine use rate exceeds 68 kilograms (150 pounds) per day
4. Buried sandilters shall be covered by a minimum of 91  (b) Feed equipmentl. Solution—-feed vacuum type chlorna
centimeterg36 inches) of soil. tors or positive displacement type hypochlorite feeders diwall

(9) Exposed sand filtersl. Exposed filters may be used wherused.

thefilter will be designed toperate during the summer months. 2. An ample supply of water shall be supplied for operating
2. Distribution troughs or piping shall be spaced not motée chlorinatar

than6 meters (20 feet) on center 3. Chlorinators andeed equipment shall be sized to handle
3. Splash pads shall be provided at each point of digeharthe maximum design chlorine demand.

4. Exposed sand filters shall Besed by pumps or siphons. 4. Chlorinators shall be equipped to provide control ofchlo
Thedosing volume shall be digient to cover the filter with 3 to rine application through the full range of design chlorine demand.
6 centimeters (2 to 4 inches) ofleént. The dosing system shall|f necessarymore than one rotometer shall be supplied to ensure
besized to handle the average daily design flow control of chlorine application through the design range.

5. Exposed santilters shall have a freeboard of at least 60 5 gcales or other means of determining chlorine usage shall

cer}tlmetersf(z feet)‘ ) be provided. Scales shall be of corrosion-resistant material.

History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis . L .
ter, February 1983, No. 326, &3-1-83;CR 09-123: am.(5) (b) 3., (c) 4., (6) (c) 6. Evaporators for converting liquid chlorine to a gas may be
and (7) (c) Register July 2010 No. 655, eff. 8-1-10. usedif necessary

NR 110.23 Disinfection. (1) GENERAL. (@) Applicability. (c) Piping and connectionsl. Only piping systems speeifi

Disinfectionshall be provided in accordance with WPDES permﬁ;[aIIy manufactured for_ chlorine service sh_aII be uged. .
requirements. 2. Due to thecorrosiveness of wet chlorine, all lines designed

(b) Effluent limitations. 1. When chlorine is used as the disint® handle dry chiorine shall be protected from the entry of water
fectant, the residual concentration in the wastewater treatméit@ir containing water
facility effluent shallcomply with WPDES permit requirements.  (d) Chlorine contol systems.In all systems with an average
2. Effluent bacterial concentrations shall conform wittfesignflow of greater than 945 cubic meters per day (0.25 million
WPDESpermit requirements. ggllon;per day), the c_hlorlne feed mechamsm shapimvided .
(c) Process selectionl. The selection of the method of disin With either an automatic flow proportional control or an automatic
fection shall be based on a costeetive comparison dfisinfec residualcontrol. Chlorine residual analyzers shall be located near
tion methods. the chlorinecontact tank. The total response time for automatic

> Wh - . Lo residualcontrol systems may not exceed 3 minutes.
. ere a disinfection processher than chlorine is pro o . . .
posed,supporting data fronpilot plant installations or similar  (€) Application. 1. The chlorine shall be mixed as rapidly as
full-scaleinstallationsshall be submitted as a basis for the desi%‘Pss'b'e-Th's may be accomplished by either the design of-a tur
of the system in accordance with s. NBO1L5 (1). ulentflow regime or the use of a mechanical flash mixer

(2) DISINFECTIONWITH CHLORINE. (a) Storage equirements. 2.A chlorine contact tank shall be provided and shall pe sized
1. If a gas chlorinator and chlorine cylinders are installed int@ provide a detention time of 60 minutes at average design flow
building used for other purposes, the chlorinator and chlorine cgr 30 minutes at maximum hour design flow
inders shall be separated from all other portions of the building by 3. Chlorine contact tankshall be bdfed to provide a flow
beingkept in a gas-tightom. Doors to this room shall open onlychanneiwith a minimum length to width ratio of 40:1.
to the outside of the building, and shall be equipped with panic or 4 The department may approve contact tanks which do not
emergencihardware. Thoseooms shall be at or slightly above, oy with the requirements of this paragrapuch facilities,
gradeand must permit easy access to all equipment. If one ton g, e\er shall be field tested to demonstrate that short circuiting

largercylinders of chlorine are used, the chlorinatemuipment ¢ o2 jlic flow through the contact chamber does not occur
shall be kept in a room separate from the chlorine cylinders. o o . )
(f) Dechlorination. 1. Dechlorination shall be provided in

2. A clear glass, gas-tight window shall be installed in an d ith WPDES " - ¢
exteriordoor or interior wall of the chlorinator room to permit theiceordancevt o pgrml requwemen.s. . )
chlorinatorto be viewed without entering the room. 2. Dechlorinationchemicals shall be rapldly mixed with the

3. Chlorinator and chlorine cylinder storage rooms shall gfluent.
providedwith a means of heating so that a temperature of at least 3. Sulfurdioxide dechlorination systems shall be designed in
16°C (60°F) can be maintained. The rooms shall be protectgte same manner as chlorination systems.
againsttemperatures exceeding°€5(14C0F). 4. Effluent reaeration shall be provided after dechlorination

4. Forced, mechanical ventilation of the chlorinator room anfinecessary to insure adequate dissobsgdien concentration in
the chlorine storage room shall be installedeniation equip thereceiving stream.
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5. Dechlorinated dfuent shall be monitored for chlorine wastewatemay be treated in stabilization ponds only if the treat
residualand dissolved oxygen in accordance with WPPESnit ability of the industrial wastewater is demonstrated through pilot
requirements. testing.

(g) Safety equipmentl. Respiratory air—pack protection 2. The BOL loading to any one stabilization pond may not
equipmentmeetingthe requirements of the national institute foexceed 23 kilograms per hectare (20 pounds per acre) per day
occupationabafety and healttNIOSH) shall be available where 3. A minimum hydraulic detention time of 150 days at the
chlorinegas is handled, and shall be stored at a convenient loggeragedesign flowshall be provided in the entire stabilization
tion. The equipment may nbe stored inside any room in whichpondsystem. In accordance with s. NR 210.06 (3) (h), a stabiliza
chlorineis used and stored. The equipment shall use compresgef pond system which dischges tosurface waterand has a
air or oxygen, have at least a 30—minute capaaity be compat hydraulicdetention time of 180 days or longer at average design

ible with the units used by the fire department having jurisdictigibw, does not require disinfection except in extenuating ciecum
overthe plant. stances.

2. A plastic bottle of ammonium hydroxide shall be provided (3) DesiGn REQUIREMENTS. (a) Location. Lagoon systems
for the detection of chlorine leaks. shallbe located in compliance with NR 1.0.15 (3) (b) and (c).
3. Leak repair kits shall be provided when one ton chlorine (b) Separation fsmgroundwater. 1. For all lagoons not sealed
cylindersare used. with a synthetic linera minimum separation distance of 1.25
(8) ULTRAVIOLET DISINFECTION. Provisions shall be made tometers(4 feet) shall be maintaindmbtween the bottom of lagoons
cleanultraviolet units without loss of disinfection. This sHadl andthe highest recorded or indicated seasonal groundwater table
accomplishedy installing multiple ultraviolet units, byrovid  elevation.
ing ultrasonic cleaners, or by providing afitefnt holding tank 2. For all lagoons sealed with a synthetic ljreminimum
with a capacity of one hour detention at average design flow separatiordistance of 60 centimeters (2 fesitiall be maintained

. H'{/?tOf%i 1%f-7§eh§lli5t§g§0é/§mlb&7f 1%974'&\10' 2F2z7’ ‘_!ft12-F1;)74: r afgsgeC&Regizse betweerthe bottom of the lagoon and the highest recorded or indi
er, March, , NO. , —1-/8, rand recrregisterrebruary , NO. , :
eff. 3-1-83,CR 09-123: am. (2) (d) and (e) 2. Registauly 2010 No. 655, eff. Ccatedseasonal groundwater table elevation.

8-1-10. (c) Separation fom bedock. A minimum separation of 3
meters (10 feet) shall be maintained between the bottom of
NR 110.24 Lagoons. (1) DESIGNREPORT. A design report |agoonsand bedrock. The department magive this require
shallbe submitted in accordance with s. NFO1L5 (1). menton a case-by—case basis if it can be demonstrated that a
(2) BasisorDEsIGN. (a) Number of cells.A minimum of2  lesserseparation distance will not cause groundwater quality pro
treatmentcells shall be provided for aerated lagoonssaaliliza  blems. Criteria which will be evaluated to waive this requirement
tion ponds. Where a controlled disapaiis requiredadditional  includethe depth to bedrock, the type of bedrock, the fracture con
effluent storage cells shall be provided. dition of the bedrock, thdirection of groundwater movement, the

1. For aerated lagoontesigned to treat domestic wastewategXisting groundwater qualityandthe downgradient uses of the
only, the hydraulic detention time of each cell shall be based gfpundwater.

the following formula: (d) Test pits and soil boringsl. Backhoe test pits and soil bor
_ E ingsshall be conducted at each proposed lagoon site. Logs of the
T= K(100 — E) testpits and soil borings shall be submitted with the facilities plan
Where: asrequired in sNR 110.09 (8) (a). Soil boring and test pit analy

sesshall be conducted by an independent soil testing laboyatory

T = detention time, days a qualified engineering firm or an individual or firm which has

E=BOD r_emoval efi‘mency, percent demonstratedhe capability to perform and evaluate such tests.

K = Reaction codicient (log base e), days 2. Soil borings and test pits shall be used to determine subsur

a. For domestic wastewater K = 0.5 at@0 facesoil characteristicand variability seasonal high groundwa

b. The reaction coéitient (K) must be adjusted for tempera ter level and elevations, and type, nature and depth to bedrock.
ture according to the formula: Soilsshall be classified according to the unified soil classification

K= K20°T-20 system. Cross—sections using theil boring and test pit logs shalll

be prepared and submitted with the facilities plan.

Where: ; - . .
_ . . 3. Soil sampling shall be performed in accordance with

K= Corrected reaction cdifient ASTM D1586-08a or ASTM D1587-08.

K20=05 4. Soil profile descriptions shall be written for all soil test pits.

©=107 Thethickness in inches and thefdifence betweeeach soil hori

T = Low design temperaturéC zonshall be indicated for each test pit. Horizons shall erdifi-

2. The appropriate summertime and wintertime reaction co iatedon the basis of colptexture, soil mottles or bedrock. Depth
ficients for aerated lagoons designed to treat combitedestic  Sf all be measured from the ground surface and the slope at the test
andindustrial wastewater shall be determirieein laboratory or Pit shall be indicated. o
pilot studies, or from operating data of existing full scale aerated 5. A minimum of one soil boring per acre shall be conducted
lagoonswhich aretreating similar wastewateiThe reaction coef ateach lagoon site. The number of test pits and borings shall be
ficients developed shall be used to calcuthterequired detention sufficientto adequately characterittee soil type and variability
time. anddelineate unsuitable soil areas in the field. @apartment

3. In addition to the treatment volume calculated in subd. /2y require additional soil borings and test pits to properly
or 2., quiescent settling zone or cell shall be provided for aerafégfCcribethe site soils, bedrock or groundwater conditions.
lagoonsystems. Minimum settling time shall be 6 days for surface 6. Each boringshall have a minimum depth of 7.6 meters (25
waterdischage, and 3 days for land disposal disgear feet) or to bedrock.

4. Aerated lagoons designed to treat combined domestic and 7. All soil borings in which wells are not installed shall be
industrialwastewater shall be provided with the means to recirc@roperly abandoned according to s. NR 141.25.
late final lagoon elluent to the first treatment cell. 8. All test pits shall be refilled witthe excavated materials.

(b) Stabilization ponds.1l. Stabilization ponds may be used (e) Lagoon shape.The shape of lagoons shall be such that
to treatdomestic wastewateiCombined domestic and industrialthereareno narrow or elongated portions. Islands, peninsulas or
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coveswill not beapproved. Dikes shall be rounded at corners to 5. Synthetic liners shall be vented.
minimizegcgumulations of ﬂoating materials. Commonwall dike 6. R|prap or other means of erosion control shall be provided
constructionis encouraged. Round, square or rectangular lagoqgsrevent exposure of the synthetic liner due to erosion of the pro
with a length not exceeding 3 times the widthr@@ommended. tectivesoil layer
(f) Dikes. 1. The minimum top width of dikes shall be 3.6 7. Prior to constructing the synthetic linéne underlying
meters(12 feet). soilsshall be treated with a herbicide in accordance with manufac
2. Maximum dike slopes shall be 3:1 (horizontal to verticaljurersrecommendations.

3. The minimum allowable interior slope shall be 4:1. (9) Soil or soil-bentonite liners.1. The permeability of soil

4. A minimum one meter (3 feet) freeboard from operatin@’ bezltonite liners may not lggeater than 1 x @ cm/sec. (2.83
watersurface to the top of dikes shall be provided. X 107 ft/day).

(g) Operating water depthl. A minimum liquid depth of 0.6 2. The liner thickness shall be determined accordig
meters(2 feet) for stabilization ponds and 1.8 meters (6 feet) fB¥arcy’s equation, and shall include an appropriate safety factor
aerated lagoons shall be provided. for construction variability In no case shall the liner thickness be

2. Maximum water depth may not exceed 1.8 meters (6 feg%?sthan the m'”'m‘?m valges showp |a§re 7
for stabilization ponds and 4.3 meters (15 feet) for aerated 3. When the soil or soil-bentonite linertts be constructed
lagoons. overthe existing soiht the lagoon site, 15% of the soil particles

of the existing soil must pass a no. 200 sieve Ifriiglirement
be g(fe)aleSEdAlt_cl)NSrg\EgﬁtlReEx’v(I:g\‘sT's,si:\'/éagxﬁl?rg?i?rll' All lagoons shall cannotbe meta soil filter fabric material shall be placed between

(b) Exfiltration rate. 1. Loss of watefrom wastewater treat theliner and the existing soil.

xfiltrati L w. wastew: . i )
mentor storage lagoons may not exceed 10 cubic meters per weé :le.n{_mers shall be compacted at or above optimum moisture
fsurfaclehdectarte (1,000 %a”q[nség;r acre) petrhdaylagd Iohss %ﬁ-wa 5 A means shall be provided to prevent the liner from desic
rom sludge storage or treatméagoons or other sludge handling > _ r . )
facilities may not exceed 5 cubic meters per sludge surface hecg@lingafter the completion of construction and prior to placing the
(500gallons per acre) per day systemin operation.

2. In circumstances where sait groundwater characteris 6. Liners shall be protected by an iganic soil layer The soil
tics, groundwater qualityor waste characteristics warrattie layer shall have a minimum thickness ofcEitimeters (4 inches).
departmentmay require exfiltration rates less than @gbic 1he cover shall be uniformly graded and frieem laige rocks,
metersper water surface hectare (1,000 gallons per acre) per & ¢lumps, and sticks.

for wastewater treatment or storage lagoons. o _Table 7
(c) Materials. 1. Soil materials or synthetiimers approved Minimum Liner Thickness
by the department may be used to seal lagoons. Coefficient of _

2. Soil materials or synthetic liners used to seal lagoons shdfiermeability Centimeters Water Depth
be compatible with the wastewater characteristics. cm/sec (ft/day) (Inches) Meters (feet)
(d) Sampling and testing stands: 1. Core samples taken to 1.8 3 3.8 4.6
determinesoil texture, grain size distribution or permeability shalll (6) (10) (12) (15)
be taken in accordance with ASTM D1586-08a, ASTMq y 1g7 22 cm 33 ¢cm 20 cm 48 cm
D1587-08,0r ASTM 3550-01 (2007). 4 . . . .

. . . . 2.83 x 10%) (9in) (23 in) (16 in) (19 in)

2. Permeability shall be determined using a falling hea 108 14 19 23 27
permeabilitytest. The test shall be performed at the same appro X 4
matedensity as the in-place field conditionests on remolded (1.42 x 10%) (6) (8) (8) (11)
or undisturbed samples are acceptable. 1x108 10 10 10 10

3. Sieve analyses performamdetermine grain size distribu  (2.83 x 109) (4) (4) 4 (4)
tion shall be performed in accordance with ASTM D422-635 x 109 10 10 10 10
(2007). o (142x109  (4) ) 4) )

4. Plasticity index shall be determined in accordance with 9

x 107 10 10 10 10

ASTM D4318-10. (2.83 x 106) ) ) @) @)

5. Standardprocter densities shall be determined in accord-—

ancewith ASTM D698-07 el. (h) Soil liner material specificationsl. Soil liners shall cen
(e) Uniform construction.All lagoon seals shall be uniformly sistof soils of which more than 50% of the soil particles pass a no.
constructedacross the lagoon bottom and interior dike wall200sieve. The soil liner shall have a plasticity index of at least 15.

Sealsshall extend up the dike wall to the berm. 2. Soil liners shall be compacted to at least 95% of the-maxi
(f) Synthetic liners.1. Synthetic liners shall have a minimunfnumstandard proctor density

thicknessof 0.8 millimeters (30 mils). 3. Soil liners shall be constructed and compacted in lifts.
2. All synthetic liners shall be installed under the supervisidrachlift may not exceed a compacted thickness of 15 centimeters

of a qualified manufactures representative. (6 inches).
3. Synthetic liners shall be protected by an gamic soil 4. Frost susceptible soils may not be used to construlihthe

layer. The soil layer shall have a minimum thickne80 centi ~ er. Any soil which is primarily silt, siltysand, or lean clay which
meters(one foot). The soil shall be uniformly graded and fred1asa plasticity index less than 12 shall be considered as frost sus
from large rocks, angular stones, soil clumps, sticks or otizée ceptible.

rial which may puncturéhe liner When a granulanoncohesive 5. Sailliners constructed of natural in—place soils shall be sca
soil is used for the covea soil fabric shall be placed between thefied prior to compaction.

liner and the soil coverThe soil fabric shall be anchored at the (|) Bentonite linematerial speciﬁcationsl_ Bentonite shall

dike berm. be mixed with a soil in which at least 30% of the soil partipiess
4. Synthetic liners shall be securely anchored to the dikeno. 200 sieve. The soil shall have a plasticity index tfeest
berm. 15.
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2. Bentonite shall be applied at a rate recommended by thewvhich the equipment can be properly maintained and operated
manufactureor independent soil expert. The constructed lineturing the winter
shallhave a minimum bentonite content of 5% by dry weight. 2. Surface aeration equipment shall belssigned and placed

3. Ninety percent of the bentonite by weight shall pass a rio.provide optimum mixing of pond lagoon contents and disper
80 sieve. sionof oxygen to thevaste. Unless sfidient justification is pre

4. Bentonite shall be thoroughly mixed with the soil materiagenéee‘:](t)r;hni]%?’:gg Bgsfulrfgi‘?l oagergirfqosrsofsga”gbei %eesrig!rgd;tfi?]% ar”

L o Xy 2 ki Xy ilowatt—hou

the ?n a-)r(ihnﬁulﬁr;tg::;i:g%igggrl 32 n(;?tr;‘lpactecht least 85% of (2.0 pounds of oxygen per horsepower—hour) in clean watker

. . . . . standardconditions.
() Construction quality testingl. All linersshall be tested oy g psyrface aeration equipmert. Flexible tubingon
before placing the lagoons into operation to insure compllan(,zgi

- : ning air release slitshall be provided across the lagoon bottom
with par (b). Test results shall be submitted to the department | acgordance with the manﬂfactuaerecommendagonsAir

2. The method ofesting shall be presented to the departmefiibing shallbe securely anchored to prevent floating. pfevent
with the project plans and specifications. cloggingof the air lines, provision shall be madeattommodate
3. Testing shall be performéd accordance with one of the cleaning.
testingmethods of par(k). 2. Air tubing and anchors shall be constructed of materials
4. All tests shall be performed under the supervision of tivhich resist corrosion.
designengineer 3. Air shall be supplied to the lagoon systera Hdte siifcient

(k) Testing methods1. All liners may be tested using an in-10 meet the oxygen requirements of.aj assuming an oxygen
field full lagoon water balance. The test shall oameer a mini  transferefiiciency of 7% in clean watemder standard conditions.

mum 14-day period. The manner of determining precipitation 4. Tubular aeration units shall be provided infisignt nun:
andevaporation rates shall be shown in the project plans and spmerto supply adequatr to the pond system based on a maximum

ifications. transferrate 0f0.6 kilograms (1.25 pounds) of oxygen per unit per
2. The integrity of theield constructed seams for synthetidiourin clean water under standard conditions.
linersshall be tested with compressedmior to placing the pro 5. Where data is presented to the department to justify oxygen

tective soil cover All faulty seams shall be repaired and retestetfansferrates varying from the requirementstiois paragraph the
3. Core samples of soil or soil-bentonite liners mayalen departmentmay approve such design transfer rates.
andthe liner thickness and permeability measured in a laboratory (d) Aerationsystems.1. Multiple blowers shall be provided.
Core samples shabe taken in accordance with ASTM D1587Capacity of the blowers shall be didient to meet total air
(1974). A minimum of 12 samples per wetted hectare (5 samplégmandsvith one blower out of service.
perwetted acre) must be analyzed. The samples shall be propor 2. Diffusers and air piping shall be capableupplying 200%
tionatelytaken from the lagoon bottoms and dikd$e lagoon of the average daily air demand.
liner shall be consideret meet the performance standard of par (7) HvprauLic STRUCTURES. (a) Materials. Influent lines,
(b) if: interconnectingpiping, and overflow structures shall be €on
a. The average seal thickness of the samples are equal osttoctedof materials suitable for unadgound gravity seweron
greaterthan the specified design thicknedso sample shall have struction.
athickness more than 1-inch less than the design thickaeds;  (b) Capacity. 1. Influent lines to all lagoon systems shall be
b. The codicient of permeability of 90% of the samples mussized in accordance with s. NRQL13 (4).
be equal to or less than the design ioefnt of permeability 2. Overflow structures and interconnectjpiging for contin
(5) CONSTRUCTIONDETAILS. (a) Material. 1. Embankments uousflow lagoon systems shall be sized in accordance with s. NR
anddikes shall be constructed of relatively impervious materiald.0.13(4).
andcompacted at neaptimum moisture content to 95% of the 3. Overflow structures and interconnectipiging for con

standardproctor density trolled dischage lagoon systems shall be sized to handle the antic
2. \legetation and othemsuitable materials shall be removedpPatedinterlagoon flow rates during periods of disgear
from the area where the embankment is to be placed. (c) Influent piping. 1. A manhole shall be installed at the end

(b) Erosion contol. 1. Riprap or other means of preventin f the influent line or force main and shall be located as close to
erosionshall be used at locations on lagoon bottoms and interl§ dike as topography permits. Its invert shellat least 15 centi

dike walls where erosion or activity of burrowing animals is Iikel)fneters (6 inches) above the maximum operating water level of the
to occur agoonto provide sufcient hydraulic head without surcluing

2. Riprap or other erosion control methods shallused on the manhole.

the exterior dikewalls for lagoons which are constructed in a flood _2: Influent lines shall be located such that the top of the pipe
fringe. Is at least 15 centimeters (6 inches) below the l@sueace of the

3. Exterior dike walls, berms amaterior dike walls above the soil, bentonite, or synthetic liner

normaloperating water depth, shall be riprapped or seeded wit ﬂ?' IFor cwm:la;lr Iagtolt_)ns, :he |n{et Sh?" terminate ‘lit the Cen;er”
perennialjow growing, spreading grasses. of the lagoon. Influent lines to rectangular or square lagoons sha

. - erminatein the first one third of the lagoon length. Influent and
(c) Fencing. Lagoons shall be enclosed within a fence. Rtfiyent piping shall be located to minimize short-circuiting

vehicleaccess gate shall be provided. within the lagoon.

(d) Warning signs. Appropriate signs shall be provided along 4 Theinlet line shall dischae either horizontally onto a con
thefence surrounding lagoons to designate the nature of the fa&ﬂetepad or by means of an upturned elbewninating at least
ity and prohibit trespassing. _ _ 30 centimeters (one foot) above the pond bottom.

(6) AERATION EQUIPMENT. (@) Air requirements.Air shall be  (d) Overflow structues. An overflow structure shall be pro
provided to theaerated lagoons at a rate of not less than 1.5 kilgided and shall consist of either a manhole or box equipped with
gramsoxygen per kilogram (1.5 pound$oxygen per pound) of myltiple-valvedpond drawdf lines or an adjustable overflow
peakhour BOD removed. device. The overflow structure shall allow the liquid level of the

(b) Surface aeration equipmentl. The department may lagoonto be adjusted to permit operation at depths ranging from
approvethe use of surface aeration equipment only in those cas@scentimeters (2 feet) to the maximum design operating depth in
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stabilizationponds and from 1.2 meters (6 feet) to rteximum 2. Erosion control measures shall be practiathg the con
designoperating depth in aerated lagoons. The departraent structionof the land disposal system to avoid erosion of soil into
ommendsthat stop planks not be used in overflow structures tosurface water and into or from the land disposal system.

coHnt{olor():erstir)gt; dNepth.b 1674 No. 227, 6112174 rand recrRect (5) GROUNDWATER MONITORING. (@) Applicability. Ground
istory: Cr. RegisterNovember , No. , —1-74; rand recrRegis [, H : ;
ter, F_ebrﬁary1983?No. 326, o 3-1-83, am. (3) (c) and (4) (b).amd rec. (3)g(d), water monitoring systems shall be installed in accordance with
RegisterNovember 1990, No. 419, &f12-1-90.CR 09-123: am (2) (b) 2., 3., (3) approvedplans and specifications as required in ch. NR 108, for
gd_)l?:,lg) (d)1,3.105., (6) (@), (b) 2., () 3. and 4. Register July 2010 No. 655, efthe purpose of determining groundwater conditions foetig

' neeringreport in s. NR 10.09 (1)(b) and for WPDES permit

. . requirements. Plans and specifications shall peepared by a
NR 110.25 General conditions required for all land hydrogeologisbr other qualified person.

dISp(_)S_al SyStemS.' Theprowsmns of thIS_ section apply to all Note: The skills and knowledge required of a hydrogeologist maimnittals
municipal and privately owned domestic sewag@atment ynderthis chapter include: the ability to apply hydrogeolqmiaciples and practices

works. to the siting, design and operation of ladigposal systems; knowledge of contami

. . ntsassociated with land disposal of wastewategir transport mechanisms and

(1) APPLICABILITY. Land dISpOSH| SY3tem5 shall be reVIewe?f':ein the environment; familiarityvith environmental monitoring practices, sam
andapproved on a case-by-case basis. pling techniques and groundwater standards; and proficiency in the design of ground

(2) DEsiGN REPORT. A design report shall be submitted jnwatermonitoring systems for defining the physical and chemical characteristics of
' groundwateflow. A soil scientist or other environmental scientist who can demon

accordancevith s. NR 10.15 (1) stratethe above skills and knowledge, as reflected in submittals made under this
(3) TREATMENT PRIORTO DISPOSAL. All dischages to land dis  chaptershall be deemed a “qualified person”.
posalsystems shall receive biological, chemical, physicah or (b) Well locations. 1. A minimum of 3 monitoring wells per
combinationof treatments necessary to medéitieht standards in land disposalsystem shall be installed to monitor groundwater
ch.NR 206 and groundwater quality standards in ch. NR 140 @sality in accordance with s. NR 206.10 (2), to determine flow
approvedby the department. Industrial waste disghartributary directionsand fora flow rate determination. At a minimum, one
to the municipalsystem shall be in compliance with applicablevell will be upgradient and one well downgradient of the land dis
pretreatmenstandards under s. NR230. posalsystem.

(3m) MANAGEMENT PLAN. () A management plan shall be 2. One omore upgradient monitoring wells shall be installed
submittedwith plans and specifications for all land disposal faciliat locations and depths digfent to yield groundwater samples
ties. thatare representative of background water quality nedadtile

(b) The management plan shall contain specific informatidyt. Selection of well locations should take into account past and
on pretreatment processes, scheduled maintenance, vegetgtigsentiand uses which might fatct groundwater quality The
cover control and removal, load amdst schedules, applicationupgradientwell should be located sowill not be afected by the
rates,operational strategies for periods of adverse weatimt landdisposal system. Any upgradient wells should be locatted
toring procedures and other pertinent information. the most distant point of upgradient of the application aaed,

(4) DESIGN REQUIREMENTS. (a) Application rates. 1. The not closer that 75 feet from the application aréhthe well is

applicationrate of wastewater may nexceed the long term infil locatedbeyond the property boundan easement for access
trative capacity of the soil. shallbe obtained prior to installation of the well.

2. The application rate of wastewat@ntaining heavy metals 3. Downgradient wells shall be located so as to inter@eypt
may not exceed theoil capacity for preventing the movement ofyroundwatetimpacted by the land disposal system, considering
the heavy metals through the soil. the vertical and horizontal gradients of flowhe wells shall be

3. Multiple wastewater application areas shallprovided to "© closer than 30 feet foapid infiltration systems, and at a mini
allow load andrest cycles. The disclu shall be alternately dis Mum,one well shall be located between &mplication area and
tributedto individualcells of the disposal system in a manner téhe design management zone (DMZ)moperty boundaryt is
allow suficient resting periods to maintain the absorptive capatecommended that one well be located at or beyond the DMZ or

ity of the soil, ando allow soil conditions to become unsaturate@roperty boundary If the well is located beyond the property
andaerobic between loadings. boundaryan easement for access shall be obtained prior to-instal

(c) Separation fom water suppliesl. Land disposal systems/ation of a well. _ _
shallbe separated from private water supply wells by a minimum () Monitoring well construction.All groundwater monitor
horizontaldistance of 76 meters (250 feet). ing wells shall be constructed in accordandth ch. NR 141 and

2. The minimum horizontal separation distance betweentS section. _ _
land disposal system amliblic water supply wells shall be deter 1. a. For piezometers, inlet screens shall have a length of
minedduring facilities planning in accordance with s. NRD9 least 2.5 feet but not more than 5 feet unless otherwise approved
(2) (p). In allcases the department recommends a minimurm hdiy the department.
zontalseparation of 305 meters (1,000 feet) be maintained. b. For water table observation wells, inlet screens stull

(e) Storage lagoonsStorage lagoons shall be provided for alexceedlO feet in length.
land disposal systems which are adversefgatéd by winter con c. Foramultilevel groundwater system, the deeper the well
ditions or wet weather Storage lagoons shdle constructed in spa|ibe screened at a depth to be determined from the site inves
accordancevith s. NR 1.0.24 (3) and (4). tigation.

(f) Load and est cycles.Load and rest cycles for each system = 5 - Al groundwater monitoring wells shall be developed in
shall be determined based on hydrogeologic and o#levant ,.cordancavith s. NR 141.21.

site conditions such as soil permeabijliigxture, cation—-exchange

ity,t hydepth t dwat d bedrock &mel ) . !
\?\;psztig\llv)gtg?%%r;gc%/er‘iss%cs.o groundwater and bedroc accordancewith department published groundwatampling

- . . proceduress referenced in s. NR 140.16.
(g) Construction pecautions. 1. All precautions shall be
takenduring constructiorf a land disposal system to minimize 4 All unsuccessful wells, boreholes or other vertivales
compactionof absorption areas and to prevent reduction in s@ndwells whose use is no longer required must be properly aban
infiltration rate. Project specifications shall detail the spepific  donedin accordance with s. NR 141.25.
cautionsto take, which may include no heavy equipment use and 5. Documentation of weltonstruction, well development
erosioncontrol on berms. andabandonment shdde submitted to the department in aceord

3. All groundwater monitoring systems shall be sampled in
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ancewith ss. NR 141.2and 141.25. A location map shall also be c¢. Soil pH may not be less that 6.5.

providedin accordance with s. NR 141.065. 11. A minimum separation distance of 10 feet shall be main
(d) Alternative methods anahaterials. The department may tainedbetween the bottom of the absorption pond and bedrock.
approvealternative construction methods or materials for installa (b) Dischage limitations for absorption pond systengsflu-

tiOU of groundvyater monitoring wells on a case-by-case baSi%ntIimitations are as specified in s. NR 206.08 (1) (b).
History: Cr. RegisterNovember1974, No. 227, &f12-1-74, rand recrRegis 2) Sp . d .
ter, February1983, No. 326, &f3-1-83; cr (intro.), (3m), (4) (a) 3. and (4) (g), am. ( ) RAY IRRIGATION SYSTEMS. (a) Design and construction
(2), r and recr(3), (4) (f) and (5), RegisteNovember1990, No. 419, €f12-1-90;  criteria for spray irrigation systemsl. All spray irrigation sys
CR 09-123: am. (5) (b) 1., 3., (c) 3. and 5. Register July 2010 No. 655, eff. S—l—l(temS shall be designed with a wastewater distribuﬁ;@/stem
. . i capableof loading and resting various portions of the site to- opti
NR 110.255 Conditions required for specific ~ types  mjze wastewater treatment within the soil and crop growth.

of land disposal systems. ~ (1) ABSORPTIONPOND SYSTEMS. 2. Spray irrigation onto frozen ground is prohibited. The

(a) Design and construction criteria for absorption pond system& : : L2
. - e partmenimay restricloadings during times of the year when
1. New absorption pond systems shall consist of a minimum ?e cover crop is not actively growing.

3 individual absorption ponds of approximately equal sizé. - L
Absorptionpond systems consisting of 1 or 2 individual ponds, 3: Applicationof wastewater to the spray irrigation system
may be approved by the department on a case—by—-case basis3f@ll incorporate a rest/load cycle and application intensity such
is demonstrated that the system hdkieft storage capabilities thatthe soil moisture holding capacity in the top foot of the soil
or other provisions to ensure the operation of the system in accdi@lumnis not exceeded and ponding or rurax not occur Fok

ancewith the load and rest cycles determined under s. NI~ 10wing wastewater application to a portiofithe field, that por
@) (9. tion shall be rested. able 8 provides values for the maximum-vol

2. The design hydraulic application rate for an absorptie::‘ge of wastewater that may be applied per load cycle and the
t

pondsystem shall be based on field and laboratory test results
infiltration and hydraulic conductivity The design hydraulic%
i

?ximum intensity of wastewater application for specific soil
tures. The values indble 8 are the maximum amount approva

e unless greater values can be justified through soil testing and

re approved by the department. The volume applied and the

tensity sprayed may be restricted by the department to values

: ; lessthan those listed inable 8 if site conditions warrant.
3. Multiple pond systems shall be designed and constructed

applicationrate shall be conservatively established to allow f
pondresting cycles and for a long term reduction in infiltratio
ratedue to wastewater solids clogging the soil.

to allow individual ponds to be taken out of service riesting Table 8 i
without interrupting the dischge to the remaining ponds. _ MaX|mum_ Maxmum
4. Wastewater duent shall be dischged to absorption Soil Texture Volume Applied Intensity of
pondssuchthat it is evenly distributed over the entire absorptiofUSDA - SCS) Per Load Cycle Application
pondbottom. Efluent storage may be required to providiueht ~Sands 0.65 inches 1.00 in/hr
dosingcontrol by fl|! and draw operation. _Sandy Loams 0.90 inches 0.90 in/hr
5. The absorption pond bottom shall be as level as possib|g,;ms 1.30 inches 0.45 in/hr
atall locations. Silt Loams 1.40 inches 0.45 inhr
6. The shape of each absorption pond and the placementg L 1'10 inch 0'40 in/h
pondsat the site must take into account the information in the'@y -0ams -0 inches -0 in/hr
hydrogeologicstudy required by s. NR10.09 (8) such as the Clays 0.70 inches 0.40 in/hr
groundwaterflow direction, the presence of dischamrrechage 4. The spray nozzle openings sHad! sized to prevent plug

zonesand the variability of soils. Infiltration areas shoulddbie  ging and shall be located as near to the graunthce as practical
entedin relationto the direction of groundwater flow in such a&o minimize wind drift of the wastewater

mbanner_as to rginin;]izl? groundwater i&npacts. th]'ﬁ ﬁossible, 5. The spray nozzles shall be arranged so that the wastewater
absorptionponds shall be constructed in areas which are ngfy pe evenly distributed over the entire area under irrigation.

groundwaterechage areas. 6. The spray irrigation system shall be arranged so that indi

7. The minimum top width ochn embankment or dike shall, ; ; e :
. S ; . vidual sections within the system can be taken out of service for
be 12 feet if the dike is intended to provide accessmaintenance re?ting without interrupting dischge to the remaining sections.

vehicles on a routine basis. The minimum top width shall be 8 fee 7 Th o hall b ded pé ial
if the embankment or dike is not designed for vehicle access. Out /- The Spray irrigation system shall be seeded pétfennia

sideembankment and dike slopes may not be steeper than 3 ESSE$”Ch as reed canary grass, tall fescue and orchard grass.
zontal to one vertical and shall be properly seeded with a mixtUre€ cover crop shall be a crop whicfrist used for direct human
of grasses to prevent erosion. Inside embankments and dikes Frg%};umptlon. New seedings shall also contain a nurse Etep.
notbesteeper than 2 horizontal to one vertical and shall be pré?Ver crop shall be maintained by cutting aewhoving the grass

erly graveled or riprapped to prevestbsion. Interior ramps for & MiNiMumof twice per growing season. The department may
y 9 brapp P P approvethe use of other types of cover crops such as corn but will

maintenanceehicle access are acceptable. . X . ;
8. Absorption ponds mav not be constructed on backfilleﬁs-ma the use of such sites to times when the cover crop is
. p ponas may no A tively growing. The department may also require reduced
material. Earthwork activities within 1 foot of the final pond sur g4 jlicapplication rates, grass feif strips or both around the
faceshall be limited to times when soil conditions are dry o imeterof the site to prevent wastewater rurairing rainfall
9. The bottorof the absorption pond may not be closer thavents.
5 feet to the hlghes_,t anticipated groundwater elevation. 8. The ground surface of the spray irrigation system shall
10. An absorption pond system shall be constructed on saiigvea minimum separation distance to bedrock of at least 5 feet.
which meet with the following minimum requirements: 9. A minimum separation distance of 5 feet shall be main
_a. Soil texture may not be coarser than loamy sand (USQ4inedbetween thdand surface elevation of the spray irrigation
soils classification) or have less than 5% passing a number 2@d and the highest anticipated groundwater elevation. The
sieve. departmentay on a case—-by-case basis allow this distance to be
b. Soil texture may not be finer than clay loam (USDA soileducedif the permittee can showasedon hydrogeologic and
classification)or have liquid limits greater that 50% (unified soilotherrelevant site factors, that the groundwater will be adequately
classification). protected.
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10. The department magequire disinfection of éfient to beunderlain by at least one foot of heavy textured soils such as
sprayirrigation systems if there is a potential risk to public healtielaysor clay loams to retard leakage through the base.

(b) Dischame limitations for spray irrigation systemgfflu- 2. The downslope flow distance shall be 100 feet or greater
entlimitations are as specified in s. NR 206.08 (2) (b). 3. The downslope gradient for the overland flow fields shall

(3) RIDGEAND FURROWSYSTEMS. (@) Design and construction be between 2% and 8%.
criteria for ridge and furow systemsl. The shape of each cell 4. The system shall consist ofleast 2 cells of approximately
within the ridge and furrow system shall be such thatramum  equalarea which came alternately loaded and rested. Where
of soil disturbance is necessary to form the system. self-propelledequipment which operates on a continuous h&sis

2. Aridge and furrow system may not be constructed on a sitstalled and division into identifiable cells is impossibis
at which less that 50% of the soil particles pass a No. 200 siemgvementshall be regulated to provide alterntateding and rest
Coarsettextured soils may be approved on a case—-by—case basgsof the soil.
dependingon system design and wastewater strength. Suitablélote: It is recommended that an overland flow cell be rested for at least one third
soilsshall extend at least 3 feet below the base grade of the fur@{e total time in the rest/load cycle. o o
bottoms. 5. The system shall be arrangamithat individual cells within

3. The furrows of the ridge and furrow system shall be oﬁge system can be taken out of service for resting without-inter

foot deep and one foot wide at the furrow bottom. ruptingdischggg to Fhe remgining cells.
I6. The distribution equipment shall be arranged sottiet

4. Furrow side slopes may not be steeper than one hor'zor\]/\t/%stewater will be evenly distributed over #wtirearea of an

to 2 vertical . overlandflow cell and the wastewatéravels down the slope in
5. The system shall be sized and constructedder to allow 5 non—-channelized flow

sufficientresting to allow soil condition® become unsaturated S :
andaerobic prior to any wastewater being reapplied. or nzér'l'tr;]eev(‘\:]/?glt;v&/alt(taevre(lj|str|but|(1fqmpment shall be located at
6. The system shall be construcieda manner which prO Note: A pressurized distribution system is recommended for ease of operation.
vides equal liquid dlstrlbutlon during loading of each ce!l. The g The wastewater distribution system shall be designed to
headerditch shall be sealed rder to allow complete drainage ) iow for cleaning of the distributioarifices. Flexibility to adjust
andto prevent wastewater seepage. The draioégfee header ihe flow from individual orifices shall be provided to allow the
ditch and the grading of the furrows for equal liquid d'.smb“t'o%g/stenno be hydraulically balanced to minimize flow channeling.
shallbe tested with water befo_re seeding the ridges W|_th grasses.q  ap, impermeable channel shall be provided for collecting
7. The system shall consist of at least 2 cells which can Rgoff from the overland flow fields. The collection system shall
alternatelyloaded and rested. be capable of removing thefkfent and the rain from a 10-year
8. The wastewater distribution system shall be arranged fsequency,24—hour duration rainfall eventith only temporary
thatindividual cells within the ridge and furrosystem can be backingup of water onto the fields.
takenout of service for resting without interrupting disfeato 10. The overland flow fields shall be vegetated with a water
the remaining cells. tolerantmixed perennial grass cover crop such as reed canary
9. The bottom of the ridge and furrow system may not ligasstall fescue and orchard grass. A nurse crop shall be used to
closerthan 5 feet to the highest anticipated groundwater elevati@stablisithe perenniagrass coverThe grass cover shall be main
The department may allow this distanceb®reduced on a case-tainedby frequent resting. The crop shall be cut ancctiigngs
by-casebasis if the permittee can shdvased on hydrogeologic removedat least twice per year to stimulageass growth and
andotherrelevant site factors, that the groundwater will be adenhancenutrient removal from the system.

quatelyprotected. 11. Winter operation may be allowed as long as the soil sur
10. The bottonof the system shall be at least 5 feet from bedace remains unfrozen. The department may require starage
rock. additionaltreatment of the runbfluring cold weather

11. Outside embankments and dikes may not be steeper than12. An overland flow field may based when the land surface
3 horizontal to one verticallnside embankments and dikes maglevationis at least 5 feet above bedrock.
not be steepethan 2 horizontal to one vertical. Allembankments 13, The land surface elevation of an overland flow field shall

anddikes shall be properly seeded with perennial grasses-to f§gno closer than 5 feet to the seasonally high groundwater level.
venterosion. A nurse crop of annual grasses shaibbe to estab The department magn a case—by-case basis allow this distance
lish a ground cover to be reduced ithe permittee can showased on hydrogeologic
12. All ridge tops shall be a minimum of 6 feet wide to allovand otherrelevant site factors, that the groundwater will be ade
mechanicafemoval of grasses. The grasses shall be cut, andjifatelyprotected. If such a variance is approved or if the risk of
possibleremoved, at least on@ring the growing season andgroundwatercontamination is otherwise high, the department

shallbe burned or cut and removed each spring. may require additional pretreatment of the wastewaters.
13. All areas within a ridge and furrow system shalabees 14. The hydraulic application rate, expressed as a flie/
sible for maintenance equipment. per unit width of slope, shall be between .16 gpm/ft and .60
14. The system shall be constructed to prevent surfacef rur@®m/ft.
from entering the system. (b) Dischamge limitations for overland flow systemiffluent

15. The ridges shall be seeded with perennial grasses whighitationsare as specified in s. NR 206.08 (4) (b) and applicable
aresuited to wet soil conditions. A nurse crop shallided to seed sur_facewater |lmltatl0nS-
new or modified systems. In addition, the grass cover shall bdfistory: Cr. RegisterNovember1990, No. 419, &f12-1-90.
establishedo at least a 2-inch length befdhe system is used for

wastewatetreatment. NR 110.26 Sludge handling, storage and disposal.

. : . (1) DesIGNREPORT. A design report shall be submitted in aceord
_16. Dischage to ridge andurrow systems which have frozenceyith s. NR 10.15 (1). The report shall show calculations
soilsis prohibited. _ usedto design the sludge facilities. Design of sludge handling
(b) Dischamge limitations for ridge and fuow systemsEfflu-  facilities shall consider such factors as the volume of slgge
entlimitations are as specified in s. NR 206.08 (3) (b). erated jts percent solids and charactive degree of volatile sol
(4) OverLAND FLOw SYSTEMS. (a) Design and construction ids reduction, sludge temperature, the degree or extent of mixing
criteria for overland flow systemd.. Overland flow systenshall to be obtained, the sludge percent solids and characteristics after

Register July 2010 No. 65¢


http://docs.legis.wisconsin.gov/document/register/673/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2012 No. 6 Fbr current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

NR 110.26 WISCONSINADMINISTRATIVE CODE 106

processingand the size of the installation with appropriztew- 4. A minimum positive head of 60 centimeté2sfeet) shall
ancedor sludge and supernatant storage andggrrequirements be provided at the suction side of centrifugal-typenps and is
wheneversuch factors are appropriate for the design of the sluddesirablefor all types of sludge pumps. Maximum suction lifts
processindacilities. may not exceed 3.0 meters (10 feet) for plunger pumps.

(2) GENERAL DESIGN CONSIDERATIONS. (@) Grit removal. (b) Sludge piping.1. Sludge withdrawal piping shall have a
Whengrit removal facilities are not provided, thelume of thick minimum diameter of 20 centimeters (8 inches) for grawiith-
enersdigesters and storage facilities shall be increased to accaitawaland 15 centimeters (6 inches) for pump suction and dis

modatethe additional solids loading. chargelines. The department may approve the use of glass lined
b) Sludge thickeningl. Whenever practical, sludge thickenPiPewhich is at least 10 centimeters (4 inches) in diam&tere
ing(s%all bg provided. g P g withdrawalis by gravity the available head on the disd®pipe

2. Thickened sludge should have a minimum sotide tSé‘Ir2|(|gefeSeLf[f)iClee?tstgcglr?éntaln a minimum velocitf 90 centime
centrationof 5% prior to transmission to the digesters. p - ) . . .
2. Gravity piping shall be laid on uniform grade algjn-

(c) Multiple units. Multiple units shall be provided. A single o e
unit maybe allowed, provided an alternate method of sludge prment. The slope on gravitgischage piping may not be less than

cessingemegency storager ultimate disposal operation exists™ - - .
to insure continuity of service. 3. Provisions shall be made for draining, flushing and elean
ing sludge piping.

(d) Maintenance. 1. Provisions shall be made for draining, S . . .
cleaning,inspection, and maintenance of all units. slud‘ge'loi\rllrerse“ef valves shall be provided at high points in pressure
with?j'ra-l\;zcglkpti)ggoms shall be sloped to drain to a sump pump or 5. Special consideratioshall be given to the corrosion resist

) ) anceand continuingstability of pipes and supports located inside

3. Access manholes shall be provided. Covered tanks shall gigestion tank.
haveone side wall entrance e enougfto permit the use of — 5y" Ay seroBicDIGESTION. (3) General. 1. Anaerobic digest
mechamcaleqmpm.e.r?t to remove grit and §and. erswhich will also serve as supernatant separation tanks shall

(e) Storage facilities.1. The construction of sludge storagéavea minimum side water depth of 6 meters (20 feet).
facilities shall be required to improve sludge handigagabili 2. Multiple sludge inlets and draw-fsfshall be provided.
ties, provide flexibility in operations, and to avoid environmentg{y, sipje recirculation suction and disclgr points to facilitate
or public health hazards due to improper disposal techniquesyjeyihle operations and fefctive mixing ofthe digester contents

2. Construction of these facilities willepend upon treatment shall be providedinlessadequate mixing facilities are provided
plant capabilities, land availabilitysurface andgroundwater within the digester One sludge inlet shall discharabove thég-
protection,health factors, municipal sludge managenwapiabit  uid level and bdocated at approximately the center of the tank to
ities and other environmental factors. assistin scum breakupRaw sludge inlet dischge points shall be

(3) GENERAL DESIGNREQUIREMENTS. (@) Flow measugment. Solocated as to minimize short circuiting to the supernatant draw-

Devicesfor measuring flow to and from sludge digestion facilitiesff. Sludge withdrawal for disposal shall be from the bottom of
shall be provided. thetank. The pipe shall be interconnecteith the recirculation

(b) Ventilation. All enclosures which are connected withP!PINg to Increase ﬂeX|b|I|ty in mixing tapk contents.
sludgedigestors, or which contain sludge or gas pipingcrip (b) Tank capacity 1. The total digestion tank capacity shall
mentshall be provided with forced ventilatiimaccordance with be calculatecbased upon the factors indicated in sub. (1). If such
s.NR 110.14 (3) (b). The piping gallery for digesters may not bedlculationsare not done, the following minimum requirements
connectedo other passages unless a tightly fitting self-closirghallbe met:

dooris provided at connecting passageways. a. A minimum detention time of 15 days at design flahall
(c) Safety.Nonsparking tools, rubber soled shoes, safety hate provided;
ness, gas detectors for inflammable and toxic gaiséat least 2 b. Completely mixed digestion systems sipadlvide for inti

self-containedrespiratory units should be provided for ememateand efective mixing to prevent stratification and to assure
gencyuse whenever inflammable and toxic gases may be preséamogeneityof digester content. The maximum system loading

(d) Supernatant withdrawal Sludge thickeners and aerobicShallbe 1.28 kilograms per cubic meter per day (80 pounds of vol
digestorsshall be designed for fettive separation and with atile solids per 1,000 cubic feet of volume per daythe digester;
drawalof supernatant and forfettive collection and removal of ¢. The maximum systefoading for moderately mixed diges
scumand grease. tion systems in which mixing is accomplishealy by circulating
&udgethrough an external heat exchanger shall be 0.64 kilograms
jper cubic meter per day (40 pounds of volatile solids 800

analysis. Sampling pipes shall be at least 4 centimetet2(1 CuPicfeet of volume per day) in the digester; and

inches)in diameter and shall terminate in a suitably-sized sink or d. The loading rates indicated in subd. 1. aaid c. assume

basin. thatthe raw sludge is derived from ordinary domestic wastewater
2. Unless sampling facilities are otherwise provided, quickN€ l0ading may be modified upward or downward depending

: ; ; the degree of mixing provided. Where mixing is accom
closing sampling valves shall be installed at the slupgmps. 4PN .
The size of valve and piping shall be at least 4 centimeti;@ (1Plishedby other methods, loading rates may be approved on the
inches). basisof information submitted justifying the design.

. ; : : T (c) Temperature.Heating equipment shall hattee ability to
me(gtthggfg)g?énhsagsgn%ﬁ%egcal handling facilities shall maintaindigestion temperature in the range of 8338C (9C°

to 100°F).
(4) SLUDGE PUMPSAND PIPING. (@) Sludge pumpsl. Sludge

. . d) Gas collection, piping and appurtenancds. All portions
pumpingsystems shall be designed to handle the expected ra p : .
of sludge flows. BPthe gas system, including the space abovéattieliquor stor

agefacilities and piping shall be so designed that under normal

2. Multiple pumps shall be provided. operatingconditions, including sludge withdrawal, thas will be
3. Pumps wittrdemonstrated solids handling capability shakinaintained under positive pressure. éidclosedareas where any
be provided for handling raw and processed sludge. gasleakage might occur shall be ventilated.
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2. Safety facilities shall be included where gas is produced. (6) AEROBIC SLUDGE DIGESTION. (&) General. 1. Aerobic
Pressureand vacuum relief valves and flame traps, together witligestersshall bedesigned to provide feictive air mixing, reduc
automaticsafety shut dfvalves, shall be provided. atérseal tion of organic mattersupernatant separation and sludge- con
equipmentmay not be installed. Gas compressors with gas safesntration.
equipmentshould be housed in a separate rauith an exterior 2. The digestedetention time may be calculated based upon
entrance. thefactors indicated in subd. 1. If such calculations are not done,

3. The diameter of gas piping shh# based on the volumethe following minimum requirements shall be met:
of gas which will be generated. Gaiping shall slope to conden  a. A minimum of 15 days detention time shall be provided for
satetraps. The use of float-controlled condensate traps is prohfiasteactivated sludge and 20 days for primary sludgeama
ited. bination of primary and waste activated sludge. Whatelge

4. Gas burning boilers, engines and other units using gastemperaturds lower than 18C (5C°F), additionaltime shall be
afuel shall be located in ventilated rooms, preferablgratind provided;and
level and shall be isolated in accordance with the provisidns b. The wlatile suspendd olids loadirg may not exceed
chs.Comm 61 to 65. Gas lines tieese units shall be provided1.60kilograms per cubic mete per day (100 pounds per 1,000
with suitable flame traps. cubicfee per day) in the dgestia wnit. Lower loadirg ratesmay

5. Electrical fixtures and controls in enclosed places whebenecessar dependirg on temperaturgtype d sludge and ather
gasmay accumulate shall comply with the national electdode  factors.
requirementdor class 1, group D, division 2 locations. 3. The aeration system for aerobic digesters shall be capable

6. Waste gas burners shall be readily accessible and shalbbéneeting the oxygen requirementspaft (b), or the mixing
locatedat least 7.6 meters (25 feet) away from any plant structugguirementsf par (c), whichever is greater
if placed at ground level\aste gas burners may be located on the (b) Oxygen demandl. Aeration systems shai capable of
roof of the control building if stdiciently removed from the tank. maintaininga minimum digestedissolved oxygen concentration
All waste gas burners shall be equipped with automatic igniti@i,one milligram per liter
such as a pilot light or a device using a photoelectric cell sensor 2 | the absencef experimentally determined values, the
Consideratiorshould be given to the use of natural or propane g3gsign oxygen requirements faxerobic digesters shall be 2.0
to insure reliability of the pilot light. If the waste dasmer isin  jlogramsoxygen per kilograng2.0 pounds oxygen per pound)
aremote location, the department may approve the delwr anticipatedvolatile suspended solideduction. An additional 1.8
gasto theatmosphere through a return—bend screened vent ter@jiograms oxygen per kilogram (1.8 pounds oxygen per pound) of
natingat least 3 meters (10 feet) above the walking surface, pEODS applied to the digester by primary sludge shall be supplied.

videdthe assembly incorporates a flame trap. 3. The design of the aeration system to nleetdigester oxy

7. A gas meter with by—pass shall be provided to meter tofgdn requirements shall comply witthe provisions of s. NR
gasproduction. Additional gas meters may be required to-megy10.21(5) (c).

suregas usage. . ) ) . (c) Mixing requirements.1. Digestion tanks shall be designed
(e) Digestion tank heatingl. Whenever possible, digestionfor effective mixing.

tanksshall be constructedbove groundwater level. Digestion 5 it sed aeration systems shall be capabidelivering a

tanksshgll. be insulated to.minimize heat loss. . minimum air flow rate of 30 cubieneters per minute per 1,000
2. Piping shall be designed provide for the heating of feed cubic meters (30 cubic fegter minute per 1,000 cubic feet) of

sludge before introduction to the digesters. Heat exchanggigestervolume.

sludgepiping shall be sized for heat transfer requirements. 3. Mechanical aerators shall deliver 26.3 kilowatts per 1000
3. Suficient heating capacity shall be provided to consiscubic meters (1.0 horsepower per 1,000 cubic feet) of digester vol

tently maintain the design sludge temperature. Whgestion yme.

Lankga_sdlsdused for other purposes, an auxiliary fuel sugig (d) Aerationequipment.Aeration equipment needed to meet

eprovided. _ o ~therequirements of pars. (b) and (c) shall comply with the provi

4. Consideration should be given to equipping hot waterint&fionsof s. NR 1.0.21 (6).

nal heatingcontrols with an automatic mixing valve to temper the (e) Supernatant withdrawal. Aerobic digesters shall be

boiler water with return water so that the inlet water to the heat\: ;
; S edfor supernatant draw-Poflt is recommended that mul
jacketcan be maintained betweer®48 55C (120 to 130F) to té:ﬁ;ge& draw—l(J)‘; be provided‘.N ! .

preventexcessive caking or encrustation of sludge on the heat . .
(7) OTHER SLUDGE STABILIZATION PROCESSES.(a) Lime stabi

Jacket. Manua! controls shall al§o be p_rowded. ) lization. Suficient lime shall be addew produce a pH of 12 after
5. The boiler shall be provided with automatic controls t9 ,ors of contact.

maintainthe boilertemperature at approximately € (180F). (b) Composting.Static aerated pile, within vessel, or windrow

Automaticcontrols shall also be provided to shittbé main gas fi thods shall b intained at 2> i
supplyin theevent of pilot burner or electrical failure, low boiler®0MPOSUNGNENOAS Shafl be maintained at a minimum operating
: temperaturef 40°C (104F) for at leasb days. For 4 hours during
waterlevel or excessive temperature. : ¢ -
. this period the temperature must exceetibBL3TF). Compost
6. Thermometers shall be provided to show temperatures;gd design, siting and operation shall be done in accordaitice
the sludge, hot water feed, hot water return and boiler water cns NR 204 and 500 to 538.

() Supernatant withdrawall. Supernatant piping shallbe 15 (¢) Other methods.Other methods or operating conditions
centimeterg6 inches) in diameteor lager. may be acceptablor sludge stabilization if pathogens and vola

2. Pipingshall be arranged so that withdrawal can be madie solids are reduce an extent equivalent to anaerobic diges
from 3 or more levels ihe tank. A positive unvalved ventedtion.

overflow shall be provided. (8) SLUDGE DEWATERING. (a) Sludge drying bedsl. The dry

3. If a supernatant selector is provided, provisions shall ey bed area shall be calculated based upon such factors as clima
madefor at least one other draw+ddvel located in the superna tic conditions, character and volume of sludge to be dewatered,
tant zone of the tank in addition to a positive unvalved ventetle method and character of sludge removal and other methods of
overflow pipe. High pressure backwash facilities shall be prsludgedisposal. At least 0.19 square meters (2 square feet)-of dry
vided. ing bed area per capita population equivalent shall be provided
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whenthe drying bed is the primary method of dewatering, and (d) Drainage and filtrate disposalThedrainage from drying
0.09square meters (1 square foot) per capita populagioiva bedsor shallow lagoons and the filtrate from dewatering units
lentif it is to be used as a back—up dewatering unit. The bed asball be returnedo the sewage treatment process at appropriate

shallbe increased by 25% if the beds are paved. points.

2. Atleast 2 drying beds shall be provided. (e) Other dewatering facilitiesIf other methods of reducing

3. Percolation type drying beds shall meet the following cof'€ quantityof sludge are proposed, a detailed description of the
ditions: process and design data shall accompany the plans.

(9) SLuDGE REDUCTION. (@) Incineration. Adequate provi

a. The lower course of gravadound the underdrains shall be ; . . ; .
Hnsfor residue disposal and air pollution control shall be provi

properlygraded and shall be at least 30 centimeters (one foot)si - -
depth,extendingat least 15 centimeters (6 inches) above the tgf§d: The appropriate requirements of chs. NR 415, 204 and 500
of the underdrains. It is desirable to place this in 2 or tagers. 538 shall be mgt. o .

At least 8 centimeters (3 inches) of the top layer shall consist of(P) Otherreduction facilities.If other methods of reducing the
gravel3 to 6 millimeters ¥g to /4 inches) in size. quantityof sludge are proposed, a detailed description of the pro
%?gsand design data shall accompany the plans.

b. The top course shall consist of at least 15 to 23 centimet
(6 to 9 inches) of clean, medium to coarse, sand with a grain sizel10) SLUDGE STORAGEFACILITIES. (&) General. Sludge stor

of 1 to 3 millimeters in diametefThe finished sand surface shalf9€shall be provided by facilities in accordance with ch.20R.
be level. A detailed description of the wastewater treatment process and

. . o designdata shall accompany the plans for the proposed storage
¢. Underdrains shall be clay pipe or concrete drain file at 'e?éez:ility. Sludgestorage facilities shall be designated and operated
10 centimeters (4 inches) idiameter laid with open joints. 15 maintain compliance with the groundwater quality standards in
Underdrainsshall be spaced not more than 6 meters (20 feel} NR 140. In the evert sludge storage facility is temporgity
apart. shallbe abandoned in suchranner so as to prevent safefyvi

d. An impervious layer shall be provided immediatelyonmentaland aesthetic problenimm occurring. The depart
beneattthe lower course to prevent the downward movement gfentshall benotified in writing if the storage facility is to be aban
filtrate into the groundwater donedand how abandonment will be accomplished.

4. Paved surface drying beds may be used if adequate centefb) Separation distancesl. Sludge storage facilities may not
or side drains are providedif partially paved drying beds are be located within the following distances of a water supply well.

used they shall be designed with consideration for space require a. 1000 feet from a community public water supply well;
mentto operate mechanical equipment femoving the dried b. 250 feet from a private water supply well:

sludge. . ) i - .
. . . 2. Separation distances from residential and commercial

5. Sludge influent piping to the beds shall terminate at le ildingsshall be maintained as required in s. NIR.15 (3)(d).

30 centimeters (one foot) above therface and be so arrange . A minimum separation distance of 1.25 meters (4 feet)
:ha(tetkt)wee dgesdhsa;/lvgledr?(ljr\l/.i d(gjogfrselb?j sglgissh E'}O Ia(t)tier?tsfor percolatlgﬂa” be maintained between the bottom of storage lagoons and the
yp P ) 9 98 ’ ) highestrecorded or indicated seasonal groundwater table-eleva

6. Walls shall be watertight and extend 38 to 46 centimetejgp.

(15 to 18 inches) above and at least 15 centimeters (6 inches) 4 A minimum separation distance of 3 meters (10 feet) shall
belowthe surfacef the beds. Outer walls shall be curbed t6 pPrg)e maintained between the bottom of storage lagoons and bed
ventsoil from washing onto the beds. rock.

7. Drying bedsshall be arranged to facilitate sludge removal. (c) Lagoon sludge storadecilities. 1. Lagoon sludge storage
Concretetruck tracks shall be provided for all sludge beds. Paiggcjjities shall be designed to facilitate easy addition rmdoval
of tracks shall be.on 6 meter (20—foot) centers. of sludge without causing damage to the facility

(b) Sludge drying lagoonsl. The bottom of the lagoons must 2 | agoon sludge storage facilities shall be designed and con
beat least 1.25 meters (4 feat)ove the maximum seasonal highstryctedin accordance with s. NRLQ.24.
groundwatetevel and at least 3 meters (10 feet) above bedrock. 3 The maximum lagoon depth shhb 6 meters (20 feet).
The bottom of the lagoons shall be construdtedccordance with The depth may be increased by the department on a case-by—case
s.NR 110.24. basis.

2. Lagoons may not bmore than one meter (39 inches) i (4) Liquid sludge storage facilitiesl. Storage tanks shall be
depth. designedjnstalled and maintained to prevent leaks due to €orro

3. The area required wiI_I depend on design conditiofs. sion or structural failure.
least2 lagoons shall be provided. 2. Liquid sludge storage facilities shall #esigned with mix

4. Lagoons shall be adequately isolated to avoid creating ning capabilities to completely mix the tank contents.
sances. 3. Supernatant withdrawal capability is recommended if the

(c) Mechanical dewatering facilitiesl. General. Provision solids content of the sludge is less than 5%.
shallbemade to maintain sfi¢ient continuity of service so that 4. Sampling ports shall be provided on both the influent and
sludgemay bedewatered without accumulation beyond storageffluentlines to the tank. It is recommended that sample ports be
capacity. Design calculations or pilot plant data shall be submittedjuippedwith drainage capabilities or other provisions to allow
to justify the basis of design and equipment. for a means teample the tank fiient without actual dischge.

2. The capacity of vacuum filters, centrifuges, filter presses, (e) Cake storage facilitiesl. Permanent and temporary cake
beltfilters orother mechanical dewatering facilities shall béisuf storagefacilities shall bedesigned to minimize odors and to {ro
cientto dewater the sludge produced with thgéat unit out of tectsurface waters, groundwaters and soil.
service. 2. Surface rundfshall be diverted away from the storage

3. Thereshall be provided at least one back-up vacuum purtggation.
andone back-up filtrate pump for each vacuum filter installation. 3. Cake storage facilities designed as pits shall provide a
Thevacuum filter shall belesigned to allow for the easy removamethodof draining—of and collecting precipitation.
andreplacement of the vacuum pump and filtrate pump. 4. All sludge stored at an intermediate term cake storage facil

4. The dewatering area shall be ventilated. ity shall be covered with a temporary covét a minimum, the
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covershallbe a 4 mil polyethylene cover or equivalent. The covf!zvg Eg;ﬂie ??;’FJ)S'( 91)3(-3)3 gg;)(g;) (70-5 fta;sérﬁ%ﬂ%c(;g;ﬂ;epztig)rl(%?g, 1\510-(%73612:{(1
shallbe anchored or otherwise secured. 3 3., renum. (10) (d) to (f) 1. to be (10) (€) to (g) and am. (e) 6., (g) (intro.) and 1., cr
5. All sludge stored at a long term cake storage facility shaﬂg)(%)t‘land recr(%jZ), Rgglstegegggbe)r%g??, l\étt).t480£ff. g};;é%%gomecgig
H in . Wwas made unaer s. . m . ats., rRel , NO. N
be covered with a perm_anent cover i correctionsn (5) (d) 4., (7) (b) and (9) (a) made under s. 13.92 (4) (b) 7., Stats Regis
6. Leachate collection systems shall be provided. ter February 2010 No. 65@prrections in (5) (b) 1. d. and8) (b) 1. made under
(f) Monitoring wells. Monitoring wells may be required on as 13:92 (4) (P) 1. and 7., Stats., Register July 2010 No. 655

case—by—-cadeasis. Constructioof monitoring wells shall com . - .
y 9 NR 110.27 Requirements for certified or  registered

ply with the requirements of s. NR@.25 (5) and ch. NR 141. borat Bacteriological Ivseaf dwat |

(g) Amount of storageAppropriate sludge storage and lengt & Orﬁ Oré/.' | ac lerlo (I)glca arr:a”ys g;oun gvg etrhsarrtu:)tels,b
of storage shall be provided in accordance with ch. NR 204 @g?y é? Agégﬁ: c?rnz)gg%rf?ltoary feﬁﬁire%”gf ap);;m\(/aefjab?/ ?h eo
this chapter The required storage capacity may not include st epartmenbf health and social services. Other laboratory test

agein clarifiers, oxidation ditches or aeratibasins. However : ;

; . : - : - ; ultsfor those pollutants which are required by the WPDES per
digestivecapacity that is greater than the digestive requireme to be monitorr)ed anghich are submﬁted to t%e depar‘[mentpin
canbe considered as storage and can be used in calculatlngS

amountof available storage. ortof facility plans or plans and specifications under this

- .., chaptershall be performed bg laboratory certified or registered
(11) TRANSPORTATION OF SLUDGES. (@) Liquid. 1.  Liquid undgrch. NR 129. The debgartment myay require, onga case—
sludgeshall be transported in an enclosed watertight unit fropy,_casebasis that certain other laboratory test results submitted
treatmentplant to disposal site. , _ to the department be performed by a certifiedegistered labora
2. All sludge field spreading equipment shall be providegry. The following tests are excluded from this requirement:
with a control so that the disclgarvalve can bepened and closed (1) Temperature,

by the driver while the vehicle is in motion. 2) Turbidi
(b) Semi-solid cake Sludge cake shall be transported in a cov (2) Turbi |.ty, .

eredwatertight unit to prevent leakage of sludge moisteleased ~ (3) Bacteria tests in wastewatefleént,

in transit. Provision shall be taken to prevent the spilling of sludge (4) pH,

from the vehicle while in transit and to prevent an odor nuisance (5) Chlorine residual,

Wh?lezi)” Lransit. The final i ' of slud (6) Specific conductance,

LTIMATE DISPOSAL. The final use or disposal of sludge : : ;
shallbe regulated through the WPDES permit, this chapter and ch.(7) Phyglcal properftlesllof SOCI1|S Iar&d sludges,
NR 204 which comply with all applicable provisions of tiean  (8) Nutrient tests of soils and sludges,
wateract (CWA) section 405 and 40 CFR 503. (9) Flow measurements.

History: Cr. RegisterNovember1974, No. 227, &12-1-74; rand recrRegis Note: The requirement in this section to submit data from a certifieeigistered
ter, February 1983, No. 326, &f3-1-83,am. (9), (12) (a) 3. and (c),and recr(10)  laboratoryis efective on August 28, 1986.
andcr. (12) (d), RegisteNovember1990, No. 419, &f12-1-90; correction in (7) History: Cr. RegisterApril, 1986, No. 364, ¢f8-28-86.
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